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PREFACE 



Policy measures in a knowledge-intensive society should rely on solid information on the skill 
structures in the sectors of which the economy is composed. This was the underlying idea when 
IPTS launched the study It attempts to find out how useful statistics from the Labour Force Survey 
are in the delineation of labour demand and supply in seven high technology sectors. 

It turned out that there are substantial differences in skill structures and with regard to the 
provision of training, also at national level, among the three countries covered. Furthermore, this 
phenomenon is observed in sectors that often are grouped together and considered as quite similar, 
like computer and telecommunication services. A “one size fits all" training strategy is therefore 
questioned by the authors. 

A comparison of how the seven high tech sectors contribute to the overall employment share in 
national economies, indicate that these sectors are not employment generators per se, with the 
exception of computer services characterised by rapid growth and high skill intensity. When 
interpreting these findings one should bear in mind that the study had a limited scope. However, 
the results are interesting for contemporary research and debate on the relationship between 
technology, economy and employment. 



High Tech Sectors In A Knowledge-Intensive Economy 

There is no common agreed standard on what economic sectors should be labelled high tech. 
However, the seven high tech sectors chosen for this study refer to the traditional list from the 
OECD from the late 1980s: 



NACE 




244 


Manufacture of pharmaceuticals, medicinal chemicals and botanical products 


300 


Manufacture of office machinery and computers 


320 


Manufacture of radio , television and communication equipment and apparatus 


353 


Manufacture of aircraft and spacecraft 


642 


Telecommunications 


720 


Computers and related activities 


730 


Research and development 
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At that stage, OECD divided manufacturing into 22 sectors. Those having a share of own, internal 
R&D of more than 4% of sales were labelled high tech, between 1 - 4% medium tech and those 
below 1% were called low tech. For the purpose of this study pharmaceuticals, office machineiy 
and computers, radio/TV/communication equipment and aircraft manufacturing are included in 
high tech. The inclusion of telecommunications, computer services and R&D services was an 
attempt to redress the bias towards manufacturing. 

The choice of sectors opens up a systemic approach that takes on board interactions between 
knowledge based services and high tech manufacturing. This perspective corresponds to innovation 
policies in which producer services and manufacturing are considered as intertwined and dependent 
on each other in a systemic manner. 

Partners of the European Science and Technology Observatory (ESTO) carried out the study. Data 
from Labour Force Surveys carried out in the United Kingdom, Norway and the Netherlands were 
analysed. The Labour Force Survey is based on a sample of 0,5- 1,5% of the population. It turned 
out that the quality of LFS data varies from country to country. This is due to the "cell size 
problem", linked to the fact that the number of observations in each technology sector become so 
small that the results lose reliability. In a (long-term) policy perspective it is important to overhaul 
and redesign statistics for knowledge-intensive economies. 

In the UK the employment share of the seven sectors rose from 3,6% in 1992 to 4,5% in 1999. The 
Norwegian data show a decreasing tendency because the flourishing oil sector 1 is one of the 
country's most knowledge-intensive sectors. When this sector is included for the UK and Norway, 
the employment shares become more equal (1999: 4,8% in the UK and 4,1% in Norway). The 
quality of the Dutch data imposes cautious interpretations, but the share of high tech sectors (even 
when extraction of petroleum and gas is included) seems to be lower than for Norway and the UK. 



Labour Market Flexibility 

The analysis of labour force mobility shows that there is a relatively large degree of movement 
between many sectors in all 3 economies. Having a lot of mobility of people - especially outflows - 
may actually be damaging to a sector’s competitiveness. This does not preclude the argument that 
mobility is a useful way of diffusing knowledge in an economic system. The point is that a high 
turnover also has negative aspects due to the loss of "tacit" knowledge with the departure of 
experienced personnel. 

In the UK telecommunications and office&computer equipment especially suffer from high 
outflows. Computer services and pharmaceuticals appear not to suffer from this problem having 
higher inflows than outflows 2 . The Norwegian mobility data reveal higher fluctuations to the 
extent that there seem to be higher mobility rates in Norway. One should be cautious to interpret 
this in the sense that the Norwegian labour market is more flexible than in the UK. 

Flexible labour markets are often seen as a cure for badly competitive sectors, but we observe that 
some segments of the labour market are far from inflexible. Hence, general pleas for more labour 
market flexibility can send the wrong signals to key players. 



1 NACE 1 1 : Extraction of crude petroleum and natural gas 

2 It should be noted that the study primarily dealt with mobility between sectors and that the data on mobility 
inside sectors only were a by-product. 
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The Dutch mobility data are somewhat unreliable, but interesting observations occur in the 
literature review for the Netherlands. Statistics on the dispersion of fields of studies over 
occupations reveal that graduates in humanities are increasingly employed in occupational sectors 
outside their traditional labour markets (i.e. public administration, education, socio-cultural sectors 
and arts). These statistics underscore the tendency towards broader recruitment patterns in the ICT 
sector. On the other hand, Dutch graduates in medicine, veterinary science and dentistry 
predominandy get jobs in their traditional occupational sector, which is the health sector. This 
phenomenon can be explained by the fact that they are regulated by certificates and licences. 



Polarisation of skills ? 

There is quite an uneven opportunity for training across the seven high tech sectors. UK computer 
services which have a high level of stocks of qualified staff, provide less training compared with 
telecommunications. There are several possible explanations for this. When e.g. computer services 
score low in the UK, this might be linked to the fact that many of these employees arrive already 
trained. 

In the UK and Norway knowledge workers and already qualified staff are more likely to get 
training than the overall worker. This suggests that a polarisation of skills and knowledge might 
take place in certain sectors. This result is clear in Norway and the UK. In the Netherlands we find 
the opposite on the level of the whole economy, the low educated get more training than the highly 
educated. If we look at the high tech sectors we get a more nuanced picture. 

The Dutch training statistics indicate that the medium skilled echelons receive most training, apart 
from those in telecom&post and aerospace&other transport. Among the seven high tech sectors 
chemicals &pharmaceuticals are less training intensive than telecom&post and computer services. 
A similar trend can be observed in the UK. 

All in all, those who are already ahead in the game are more likely to receive further training. Staff 
with medium formal skills is more often trained than people with high or low formal skills. 
Therefore it turns out that there is no clear-cut polarisation between high and low skilled. However, 
the provision of training is clearly biased and we might never enter a lifelong learning society if this 
state of affairs persists. 



Key Observations From The Literature Surveys 

In addition to analysing the data from the Labour Force Survey the project partners carried out 
literature surveys, from which two striking points occur: 

there is a continuous disequilibrium between labour demand and supply 

- there is a certain (institutional) inertia in adapting to skill needs revealed in national economies 

The consequence of the Fust point is that a sound analysis has to use a number of labour demand 
and supply indicators. The second point entails that policy formulation also has to reflect the 
problems of rapidly shifting education and training resources between subjects and sectors. 

A number of other lessons can be drawn from the literature surveys forming part of the three 
country reports. 
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The general impression from the literature review of skill problems in the UK economy points to 
the need for the government to focus on several key areas: 

Fostering more management skills among skilled employees 

Fostering a more business like orientation and entrepreneurial style among professionals 

- Promoting multidisciplinarity 

- Reducing brain drain especially to the US in key sectors 

- Promotion of clusters of high technology industries 

Encourage the creation of professional bodies for new high technology industries such as 
photonics 

The first three points could be addressed at university level. If more graduates are trained or given 
the opportunity to undertake some management courses and focus on courses with 
multidisciplinary awareness, this could reduce problems experienced by many high technology and 
knowledge based firms. The last three points suggest a focus on creation and maintenance of a 
suitable infrastructure for certain key sectors. This would involve the maintenance of e.g. science 
parks, regional development and grants for specific industrial clusters as well as the fostering of 
dynamic local labour markets that reduce the level of brain drain. 

From the Dutch literature review it is interesting to notice that the share of low educated employees 
rose from 17,9% in 1993 to 30,8% in 1999. Apart from a change in statistical codes during this 
period, the observation might confirm that an economic boom enhances the employment chances 
for the lower educated, without necessarily making them more employable in a longer time 
perspective. In the high tech sectors the share of high educated was fairly stable, oscillating 
between 12,7% and 14,2% over the same period. The telecommunication sector shows one 
interesting deviation from this rule. Here, it appears that low skill employees have lost their jobs 
while the higher educated telecom staff remains on the payroll. 

The Norwegian literature review features the history of public and private plans to provide the 
country with sufficient ICT skilled people. In 1986 an ambitious plan was set up containing radical 
forecasts of the future needs in the ICT industry as well as in application sectors. Some follow-up 
measures were put in place, but these were to a large extent shelved during a dip in the business 
cycle in the mid-90s. In the late 1990s the need for ICT skills became once more en vogue. 
Apparendy, the implementation of the ICT upskilling plans was not robust enough to be sheltered 
from temporary fluctuations. However, the 1986 skill plans were not necessarily apt for the ICT 
industries by the late 1990s. 



Open Method Of Policy Co-Ordination 

The open method of co-ordination was introduced during the spring 2000 presidency of the 
European Union hosted by Portugal. The method is now a widely used policy instrument. The 
present ESTO study could nurture some further thought to policy implications of comparisons 
revealing substantial differences between European countries. 

Perhaps the benchmark best-practice approach widely used today could be supplemented by 
different scenarios for each country in which the governments could compare differences between 
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each other and learn about potentially 'better practices' from other states 3 . In such an open method 
of co-ordination it would be vital to have an open ended dialogue between Member states as to 
whether common policies would be effective or whether what is a best practice for one country 
might be less relevant in another. Moreover, polices in one country often have consequences for 
others (e.g. immigration policy at the moment). If we learn by comparing policies and have a 
meaningful dialogue then the Member states could improve the timing of the introduction of 
policies. 



Future Research 

Two main lessons can be drawn with regard to follow-up research: 

Forecasting of skills is a useful exercise when we refrain from drawing drastic conclusions, 
but the data at hand are fraught with problems: changing classifications, small samples etc. 

The study of the dynamics regulating the stocks and flows of skills in the economy has 
shown itself to be a potentially rewarding approach. However, sectorial stock and flow 
indicators should be complementary to indicators based on other quantitative data (counting 
of the number of vacancies, including career data and education statistics) as well as 
qualitative surveys. Skill demand and supply is a multidimensional phenomenon and policy 
formulation should rely on multiform methods. 



3 One approach to the open method of co-ordination is described in 
ftp.7/ftp.cordis.lu/pub/improving/docs/g_ser_abcproject.pdf. 
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Background to the study 1 



There is consensus between economists that high technology sectors stimulate economic growth. 
An essential precondition for their emergence and competitiveness is the existence of highly skilled 
workers employed in these sectors. There is in fact convincing macroeconomic evidence on the 
positive effect of skilled labour on productivity growth. For instance, Kahn and Jong-Soo found 
that between 1958 and 1991 US manufacturing industries with high shares of skilled labour 
experienced significant economic growth 2 

A study on skills and mobility of labour in high technology sectors should provide input to IPTS on 
skills mismatches in Europe. Several reports in the frame of the FUTURES project have touched 
upon this issue which, however, needs to be further deepened. Furthermore, the oudined project 
should support the GATEWAY project carried out by some institutions belonging to the JRC as 
well as other European Commission services such as DG Education and Culture. This project aims 
at setting up a European interactive information system providing access to high quality education 
and training opportunities and resources as well as to a variety of learning experiences, across the 
full range of formal and informal learning contexts. The^feasibility study on the GATEWAY 
project was completed at the end of 2000. 

In order to strengthen the foresight dimension in the field of education and training it is important 
to better grasp the skills that are likely to be needed across Europe over the next few years in high 
technology industries. As a consequence, the results of this study should be used by private and 
public decision-makers (including SMEs) to begin to comprehend the following areas: 



a) to identify areas where one would expect to find a mismatch between the skills offered by 
institutions of higher education or other organisations and the skills needed by high technology 
sectors. 

b) to upgrade the content of educational programs and services. It is crucial for European decision 
makers to be sure not only that higher demand for certain skills will be met by the relative supply, but 
also that enough public resources are spent to impart those skills that are likely to play a major role in 
the future development of high technology sectors. 



The essence of the project is therefore to study whether in some selected European countries the 
higher demand for high skilled labour, triggered by the expected future development of high 
technology sectors, will be matched by the relative supply. 



1 This section is largely taken from the original project proposal. 

2 Kahn J. A. and Jong-Soo L. 1998, “Skilled Labour Augmenting Technical Progress in US 
Manufacturing", in Quarterly Journal of Economics, 113(4), pp. 1245-1280. 
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Executive summary 



Purpose 

To investigate the possibility of making indicators of demand and supply of high skilled labour 
based mainly on the Labour Force Survey since this is a data source available in all European 
countries. 



Pilot study 

The study is a pilot study of three countries: the UK, Netherlands and Norway. The study is also a 
pilot study in terms of resources. The whole study was budgeted to 120 days, 30 for each country 
study and the rest for synthesis and coordination. 



Country studies in two parts: literature review and stock/flow indicators 

The three country studies start with an overview of the existing literature on skill gaps and 
mismatch - including public policy and conceptual/measurement problems. The other part is an 
effort to use various stock and flow indicators for demand and supply forces and their dynamic 
interaction. An important aspect of this effort is to investigate the strengths and weaknesses of the 
existing data sources. The only common data sources are the national Labour Force Surveys (LFS). 
In Norway there are in addition to the LFS, databases based on public registers. 



The main findings of the literature reviews 

There is no doubt that employers feel skill gaps and skill mismatches as a real problem. A problem 
that inhibits their innovative performance and has various other negative consequences for their 
business. This is revealed most forcefully by the results from the surveys done as a part of the UK 
“Skills Task Force”. These surveys are among the most extensive skill studies recently done in a 
European country. The problem is to address the revealed problems in an adequate way since there 
is a danger that the employers are too myopic. They are acutely aware of the present skill gaps, but 
less aware of future skill needs. So a public policy only based on “revealed” needs would be 
incomplete. 

At the same time there emerges from the literature on skill mismatches a more mature view on the 
value of various types of forecasting efforts than was the case from the mid-sixties to the mid- 
eighties (the first period of expansion of higher education). There seems to be a broad consensus 
that using forecasting is veiy difficult - if not impossible - to foresee future skill needs in detail. 
The answer to such forecasting problems is not resignation or inaction, but to have realistic 
assessments of what can be done and to try to improve the methods being used, to be more clear 
about what level of detail is needed and what time horizon should be used. The need for ICT skills 
has been known for a long time - to take one example - and there are systemic reasons why not 
more has been done about it. The present ICT skill deficit on a world scale has been forecast on 
several occasions, but there are several intermediary links between the forecasts of researchers and 
public policy making. But one part of the explanation is that since the other forecasts were wrong 
why should the need for ICT skills be correct. 
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Stock and flow indicators 



Seven sectors were chosen that according to OECD definitions are regarded as ’’high-tech” 3 These 
sectors are: 



NACE 




244 


Manufacture of pharmaceuticals , medicinal chemicals and botanical products 


300 


Manufacture of office machinery and computers 


320 


Manufacture of radio , television and communication equipment and apparatus 


353 


Manufacture of aircraft and spacecraft 


642 


Telecommunications 


720 


Computers and related activities 


730 


Research and development 



Measured by the share of highly skilled workers they are above the average of most other sectors. 
Their share of total employment is rather small, around 3-5% in the UK, the Netherlands and in 
Norway. 

There is one small, knowledge intensive and rapidly growing sector: computer services. 
Telecommunications has a changing skill composition, highly educated flows in, lower educated 
out. There is a tendency for this sector’s share of employment to be declining or stagnant. For the 
other sectors there are not such marked growth aspects. 



The limitations of the Labour Force Survey 

From the outset it must be borne in mind that the LFS was not designed for doing detailed studies 
of stocks and flows. But it is the only data source that is available in all European countries. One of 
the aims of this study was to investigate to what extent the LFS could be used for more detailed 
studies of sectors, educational and occupational subgroups. The conclusion is that there are serious 
limitations. These limitations are first of all due to the size of the sample in the national LFS, but 
they also depend on the size of the subgroups one wants to study. They might vary considerably 
from country to country as a result of a different size/composition of the national economy. For 
example, the fact remains that sometimes there are too few observations to make robust estimates 
of the size of the research sector, an important 2-digit sector. It is clear that the sectoral, educational 
and occupational breakdowns have to be at a rather aggregate level to be reliable. Flow indicators 
are even more difficult, since the mobile part of any subgroup of employees is somewhere between 
5-25% of the total. If one wants to make studies with a degree of detail as in this study one has to 
look for other data sources. 



3 In manufacturing the OECD distinguish between high, medium and low technology sectors. 
Thus pharmaceuticals, office machinery and computers, radio/TV/communication equipment and 
aircraft manufacture are included in high tech. The inclusion of telecommunications, computer 
services and R&D services was an attempt to redress the bias in discussions of this kind towards 
manufacturing. Many producer services now also play a crucial role in innovation systems. 
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The digitalisation of all kinds of data about firms, employees, education, vacancy registers, 
advertisements etc. makes it feasible to have databases with provide input from an array of different 
sources as the primary source of data for the mapping of skills in the economy. Such register-based 
information is in the long run the only way forward for such studies. In the short and medium term 
minor modifications of the LFS and greater harmonisation is a feasible way forward. 



Challenges for Public policy 

The fact that the seven high tech sectors have a stable share of the employment does not mean that 
there are no skill mismatches (for example, that the supply of ICT competence is matching 
demand). These sectors compete with the rest of the economy for highly skilled human resources. 
They might often be forced to use persons whose competence is not the desired one, leading to 
increasing costs due to more resources being devoted to training newly employed people. So 
although there are at any point in time uncertainties and contradictory forecasts about future skill 
needs, there clearly is a role for an active public policy. What one should try to learn from the 
failures of the past are the limitations of forecasting. Use the forecast more as a heuristic focusing 
device; use dynamic models and scenarios. Do not see the forecasts as traditional estimates with a 
greater or lesser standard deviation. Since there are many substitution mechanisms. It is important 
that policy is made with an appropriate degree of detail and time horizons. 

When formulating public policy one should take into consideration such substitution effects. More 
knowledge of such effects would make policymaking easier. One should also not forget the fact 
that many higher education qualifications are rather general, so newly graduated people need 
substantial on the job training to get really productive. Since a good general education and problem 
solving ability is the basis for adaptability with a minimum of costs, it might be discussed whether 
one can overinvest in education and skill upgrading. 



Synthesis of country studies 



This chapter summarises the three country studies, while trying to highlight some policy 
recommendations that will be put forward in order to deal with potential skills mismatches. 



Purpose of the study 

The purpose of the project was to undertake a first attempt to investigate whether the demand for 
high skilled labour in some selected European countries - triggered by an expected future 
development of high technology sectors - is or will be matched by an adequate supply. Closely 
connected with this is the question to which degree measuring future skill needs in various sectors 
will induce policy initiatives that really are able to meet those challenges. 





Working method and approach 

This study 4 covers three European countries (UK, Netherlands, Norway), reflecting a variety of 
education, training systems and institutional set-ups. The UK study has been the “template” for the 
Norwegian and Dutch studies. Many of the findings are related to the challenges faced when one 
tried to make comparable indicators for skill mismatches in the high-tech sectors that are used in 
the UK study. Each country-study tries to accomplish two main tasks: 

Firsdy, to look at past developments, the work analyses the evolution of demand and supply of 
skilled labour in high technology sectors over the last decade. Technological change may be one of 
the driving forces behind the increase in skill requirements in the labour market especially in high 
technology industries. 

Secondly, assuming that previous trends will continue and considering other important factors that 
are likely to influence the supply and the demand for skilled labour over the next decade (e.g. 
change in educational policy priorities), future patterns of demand and supply of skilled labour in 
high technology sectors are identified. 

The studies proceed taking the following three levels into consideration: 

• Cross-sectoral (we examined and compared at national level flows of people from and into the 
following sectors: The sectors are Aircraft: Office and computing equipment; Chemistry/Drugs 
and medicines: Radio, TV, Communications equipment. We also explored certain knowledge 
intensive service sectors, namely: telecommunication services, computer services, R&D 
services). 

• Occupational - we compared different types of worker within sectors 

• We also assessed the differential access to training and human capital formation by different 
sectors and occupational groups. 

Skills: The question of demand, supply and equilibrium 



Different schools in economics will treat the question of skills demand and supply differently. Most 
mainstream economists will try to treat this within a standard, static, partial equilibrium 
supply/demand framework. Graphically this is done using the very static, but very familiar analysis 
of supply and demand curves. As many have pointed out, this type of model presupposes that the 
crossing of supply and demand is actually an equilibrium point. But as we know by now this has 
very little to inform us about the dynamic processes that determine at which quantity/quality/price 
supply and demand will eventually match. For example, time is one often neglected, but crucial, 
element in skill supply. The decisions taken about education and career paths are taken on another 
timescale than those that determine the demand for skills 5 . Furthermore, people, firms and the 



4 It should be noted that this is a very small pilot study, and it could serve as a starting point for a 
much more extensive research project. Each of the national studies was calculated to be 30 
working days each and it goes without saying that what one can achieve during one month - 
both summing up the existing literature, giving an overview of data sources and generating some 
empirical results is indeed limited. 

5 In addition one also have to face the tricky issues in actually estimating the demand and supply 
curve, since what one observes are quantities sold at certain price. But that only gives us a 
scatter, a cloud of points, but no basis for simultaneously estimating both the demand and the 
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authorities engage in complex individual decision making processes (similar to those analysed by 
proponents of game theory). This implies that the outcomes of these individual decisions do not 
always appear rational in a collective sense and are therefore often very hard to analyse. The 
“heterodox” schools of economic thought would argue - with different emphasis on different 
factors and mechanisms - that there is continuous innovation and consequently a continuous 
situation of disequilibrium. In a paper from the most recent major study of skills, the UK Skills 
Task Force, “The Dynamics of Decision-making in the Sphere of Skills’ Formation” (Penn 1999) 
one of the conclusions is that: 



“Decision-making within the sphere of skills’ formation is complex. In particular, different actors 
have differing perceptions and different goals. This may not produce an equilibrating situation. 
Indeed, it is clear from the wide array of research findings reviewed in this paper that such an ; 
I equilibrium has not pertained during the last 30 or 40 years. Nor will an equilibrium be produced by 
j improving knowledge and information perse;” l ; f i 




The situation of continuous disequilibrium does not mean that the development of supply and 
demand is totally unpredictable. However, it means there can be important non-linearities, limiting 
the use of an overly simple and fully deterministic model. But one might be on a stable “path” that 
can be described by a fairly simple dynamic model or a model with two or three “attractors” 
leading to a limited number of possible scenarios. 

This non-equilibrium situation is basically the reason why one - from a policy point of view - has 
to try to develop various indicators of supply and demand and their dynamic interaction. This study 
intends to be a small contribution to this indicator development process. 



The literature on skill mismatches 

From the literature on skills and skill mismatches there emerges a set of questions that are 
frequently raised. 



Forecasting the need for skills - can it be done - should it be done? 

There is no single answer to the question whether skills forecasting could or should be done. In this 
respect it will be useful to keep the different levels and time horizons in the different types of 
forecasts apart. In the literature, there is a consensus that it is possible on a rather general level with 
a time horizon of five to ten years to forecast the need for certain skills - ICT skills being one prime 
example. But to forecast the need for more specific skills is difficult due to the open, dynamic, 
“chaotic” properties of socio-technological development. It is in many ways like forecasting the 
weather, clearly useful, not impossible, but inherently difficult. One has to use different methods 
for short, medium and long-term forecasts. 

It seems that multidisciplinary case studies, interviewing employers, collecting data about 
vacancies etc. are giving the best indicators of urgently felt needs for specific skills. Since more and 
more information is available in databases one can today collect types and amounts of data that 



supply curve, one has to make further assumptions so that one uses the scatter to estimate the 
best fit of either supply or demand. 
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were foreseeable, but not feasible ten yeas ago. But such an approach runs the danger of being too 
limited when it comes to forecasting the need for medium and long-term skills. 

Even if such indicators were reliable, the problem is that the education system for obvious and 
rational reasons generally cannot adapt quickly to such needs if they are of a more transient nature. 
Generally the costs of rapid changes in staff, of all the mundane tasks connected to establishing 
new lines of study, not to speak of new institutions, are probably too high. That means that there is 
a certain necessary inertia in adapting to the revealed need for skills. The case of primary school 
teachers is an excellent illustration of this point. In many countries the public is surprised that there 
are sometimes too few, sometimes too many primary school teachers; especially since the 
demographic variations in school children cohorts are easily predictable. We know how many 
school entrants there will be 5-6 years in advance yet still the supply of primary school teachers is 
not straightforward. Basically this is because it takes four years to train the teachers. When there is 
a lack of teachers one increases the number of students, but at the same time people with less 
and/or different qualifications are employed as teachers. These people cannot be sacked when the 
new large cohorts of graduates come onto the labour market. Some of them turn out to be excellent 
teachers, but we then get a situation of oversupply. This sends a signal to people not to go into 
teaching, so as time go by there are fewer students. These cyclical waves should then be matched to 
the variations in birth rates 6 However, even this is probably not rational, and in any case very few 
politicians would be willing to undertake drastic, short-term up/down-sizing of the institutions that 
educate primary school teachers 7 This is not to say that the present educational systems in the 
countries concerned are as responsive, are as aware of present and future needs for skills as they 
could be. 

ICT skills might also serve as example of this. Although there has been a continuous under-supply 
of such skills for two decades, public policy in this field has not expanded the educational 
capacities as much as needed to satisfy the demand. Part of the explanation is probably that in the 
last two decades anti-inflationary policies have generally made it difficult to radically expand 
certain fields of study like ICT while reducing drastically those not in such great demand. But a 
note of caution is needed here, because in the long term there is a risk of a feedback loop between 
ICT skills and new technology: the more people with ITC skills, the more projects are initiated, and 
the more rapid the technological development, the more people are needed to staff ICT 
departments, to diffuse the knowledge and to use these new technologies in a productive way. 
Since supply by such mechanisms creates more demand, we should consequently expect to be in a 
situation of continuous “under-supply” 8 The real questions are therefore: How great should the 
under-supply be? How many of those wanting to get an ICT-education should be given the 
opportunity to get one? What consequences are there when people educated and/or trained in other 
fields are filling the empty ICT positions? 



The forces of substitution 

In general the process of substitution and re-training seems to be widespread. The well-know 
biologist and historian of science J. D. Bernal said: “Give me two years - and I shall be an expert in 
any scientific field”- and there seems to be much truth in this. Partly because people are rather 



6 It is a well know mathematical result that even a simple dynamic system of three deterministic 
equations can generate chaotic behaviour, i.e unpredictable oscillations within certain bounds. 

7 See the Norwegian literature study for details. 

8 These sectors are notoriously labour intensive and although even software production is getting 
more automated, increasingly using ready made components there is nothing like the increases 
one gets in industry by introducing new machinery. 



ERIC 



•• 18 



18 



flexible and able to learn new things - and because even if they have the appropriate education, 
there is a lot of sectoral, firm, and technology specific knowledge- both codified and tacit that has 
to be learned in any case. Even specialised professions like medical doctors, lawyers and 
economists need a substantial amount of on the job training before they really become productive. 
This indicates that the difference between training a person with the “right” education and training 
a person with the same level of education in a different field might not be so big for a considerable 
number of occupations since a considerable proportion of the skills required are acquired on the 
job. 

If forecasting the need for skills is hard to do for policy makers, it is probably even more so for the 
individual. There has been a long debate as to what extent the state should tiy to influence choice - 
and it is well known that veiy often people behave differendy from the paternalistic advice given 
by the authorities. Penn (1999) 9 illustrates this point in the following way: 

Let us imagine that somehow it was possible to ascertain that in ten years’ time only 10% of 
current 16-year-olds would need a degree for their job. Is it likely that 90% of this age group 
would decide spontaneously to abandon their hopes and plans for higher education based upon this 
knowledge? It is far more likely that the present trend for an increasing demand and desire for 
higher education would persist and the net effect would be that the job market for those with 
degrees would become far more competitive over the next decade. It is also probable that a process 
of credentialism’ would ensue whereby jobs that traditionally had not required degrees would use 
them as a new entry requirement. Only a draconian reduction of higher education places could 
ensure an equilibrium. 

But the fact that children do not follow the advice given by their parents is not to say that such 
recommendations should not be given by parents. Such explicit or implicit advice forms part of the 
information and knowledge base that people use when they make their individual choices. There is 
a complex relationship between individual choices and the resulting collective behaviour since the 
individual choices of other people enter into the “equation”. 

As a part of the UK DfEE “Skills task force” project a veiy interesting overview has been written 
by Jonathan Haskel and John Holt, “Anticipating Future Skill Needs: Can it be Done? Does it 
Need to be Done?” 10 . The paper gives a very useful overview of these problems. In their 
concluding chapter they write: 



At first sight the obvious conclusions of this paper would seem to be that individuals and employers 
are not veiy good at seeing the skill needs of the economy, and not veiy good at responding to those ] 
needs when they do see them; and that forecasts from economists are fraught with difficulties and so j 
not much help either. 



In particular, most measures of skill shortages underestimate the severity of the problem of under- 
investment in skills because they fail to pick up the extent to which employers adapt to skill shortages 
by opting for product strategies that do not require high skills, thereby eliminating the skill shortages 
but at the cost of a poorer performance for the economy at large. Equally, forecasts of skills are likely 
simply to extrapolate such low skill traps into the future - so that if individuals use the forecasts they j 
will merely replicate the existing problem. 



9 Penn, R. and Holt, R. (1999) Skills Issues in Other Business Services - Professional Services, 
National Skills Task Force Research Paper 16, DfEE. 
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Like most researchers Haskel and Holt conclude that it is more sensible to improve the existing 
forecasting methods than to refuse to try to think rigorously about the future. These are some 
trajectories for improved forecasting methods: 

• Better data - not the least as the spread of the information society gives us much more in 
structured, electronic form. If one really takes skills seriously one has to improve considerably 
the scope and quality of data. 

• More dynamic (scenarios) and less linear models. Very many researchers are not trained in using 
dynamic models, partly because they demand numerical solutions that need advanced software 
and computers. Policy makers are not used to dynamic models either, and have not been very 
demanding customers in this respect. 

• A better understanding of the mechanisms of substitution, of life-long learning, shifting the 
emphasis of the problem from forecasting needs for specific skills to proactively adapting to 
identified skill needs - provided that the learners have a solid general education. 



Indicators and data sources 

The only common data source in the UK, Netherlands and Norway is the Labour Force Survey 
(LFS). But as is well known this is not a standardised data source. The national LFSs are marked 
by their history and are not constructed according to any common standard. There has been 
ongoing work of harmonising the national LFS in Eurostat, and the UK has been part of this 
process since it started in the early 1990s. Norway made some significant steps in harmonising 
their LFS from 1996 onwards. 

When it comes to Dutch data the situation is that the Dutch Central Bureau of Statistics does not 
regard their data on mobility reliable enough to be used as a basis for mobility research. The 
authors of this study respect this point of view. But since the authors regard it is a pilot study partly 
aiming to explore the data quality, we have used the Dutch LFS data that Eurostat uses in their 
work on the Community Labour Force Survey. 

The question of data quality must always be discussed in relation to the problem to be analysed. 
One of the aims of this study was to do a pilot study to investigate if the Labour Force Survey could 
be used for mapping stocks and flows with a rather detailed industrial breakdown, and the short 
answer to this is that the quality of the data is limited. Certainly, there are national differences, but 
as always in comparative studies the weakest data sets the limit for what kind of comparative 
indicators can be constructed. In this case, UK was used to set a standard that Norway and the 
Netherlands were not able to match. As is clear from the table below, not even a basic variable such 
as the NACE codes have the same degree of detail in the three countries. Only the UK has a three 
digit-NACE required to study the high-tech sectors that we wanted to focus on. But the reason why 
many countries do not have such detailed NACE codes is that the number of observations in each 
industrial sector becomes so small that the estimates become unreliable. 



10 Haskel, J. and Holt, J. (1999) Anticipating future skill needs: Can it be done? Does it need to be 
done? National Skills Task Force Research Paper 1, DfEE. 
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Table 1: Labourforces survey (LFS) variables in UK, NLand NO, plus Norwegian register data. 



Variables and data sources 


UK - LFS 


NL-LFS 


NO LFS 


NO Reg.data 


3-digit NACE 


Yes 


no 


no 


Yes 


Occupational classification 


Yes 


Yes 


yes 11 


No 


Educational classification 


yes 


Yes 


yes 


Yes 



Table 2: Industrial sectors - preferred break down - used in UK study 



NACE 


3-DIGIT 


Title 


244 


X 


Manufacture of pharmaceuticals, medicinal chemicals and botanical products 


300 




Manufacture of office machinery and computers 


320 




Manufacture of radio , television and communication equipment and apparatus 


353 


X 


Manufacture of aircraft and spacecraft 


642 


X 


Telecommunications 


720 




Computers and related activities 


730 




Research and development 



In the Dutch and Norwegian LFS there are industry data available only at NACE two digit level. 
This is of course less of a problem in the Norwegian case, since the Norwegian register data have 
the most detailed - i.e. 5 digit -classification. The persons interviewed in the LFS are of course also 
in the registers and it is in principle possible to take the detailed industrial classification from the 
registers and use it in the LFS. This has not been done in any study as far as we know - and would 
demand more resources than have been available in this project. 



Table 3: Industrial sectors, 2-digit level -Dutch and Norwegian study LFS 



11 


Extraction of crude petroleum and natural gas; related services, excluding surveying 


24 


Chemicals & Pharmaceuticals 


30 


Manufacture of office machinery and computers 


32 


Manufacture of radio, television and communication equipment and apparatus 


35 


Aerospace & other transport 


64 


Telecom and post 


72 


Computers and related activities 


73 


Research and development 


ALL OTHER 


Other Manufactoring (the manufacturing not belonging to the hi-tech sectors) 


ALL 


Other sectors (all remaining sectors, i.e. the rest of the economy) 



As one will see, the sector breakdown is not identical in the three studies. In the Norwegian and 
Dutch country studies the oil sector is included and the rest of manufacturing and all other sectors 
are lumped together. The reason for the inclusion of the oil sector was to show that a non-industrial 
extraction sector that often is regarded as a bit low tech at least in the Norwegian economy is one of 




11 Occupational classification, i.e. ISCO 88 has been introduced from 2000, and has been 
extended back to 1 996, building on a national occupational classification used earlier. 
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the most engineering intensive sectors 12 . The oil sector in Norway is much bigger than each of the 
high-tech sectors that represent the core sectors in this study. In the UK and the Netherlands the oil 
sector is veiy small. 

It is well-know that the oil sector is attracting many engineers and consequendy it contributes to the 
shortage of engineers in other branches and probably to skill mismatches, since people with fields 
of study that might be more relevant in other sectors have been “sucked” into the oil sector, causing 
- to lesser or greater degree - skill mismatches in other sectors. 



The limitations of the LFS as a data source 

The Labour Force Survey, like all surveys, is based upon a sample of the population, from 0.5% - 
1.5% of the population. And as with any other representative sample the data set has a sampling 
error, i.e. when the number of observations gets small, the data become unreliable. The number of 
observations of a special combination of characteristics like “male, researcher, Ph.D.” will be 
represented with only a few observations in the sample. This small number will in relative terms 
vary a great deal. Five observations in one quarter and ten in the next is an increase of 100%. That 
means that even though the sample is a randomly drawn representative sample you do not get 
reliable estimates of the total number in the economy. This is often referred to as the “cell-size” 
problem. 

For the present purposes the LFS has shown itself to be of limited value due to the cell size 
problem. The sample size is too small to get reliable estimates - not only of detailed educational 
and occupational subgroups. The estimate of whole sectors, for example the 2-digit sector 
“Research and development”, is unreliable. If one wanted to study only the science part (that is 
going down to a 3-digit level) the problem of course gets worse. This cell-size problem makes it 
very difficult to give very strong policy advice for “small” sectors and subgroups of the economy 
based on the LFS. That does not at all mean that the results are of no value, but that they ultimately 
need to be complemented by other data sources. 

In this respect the register data is one alternative as is shown by the Norwegian country study. 
Using register data eliminates the problems of sample size, since registers are a census of the whole 
population. But the registers were made for administrative purposes and consequently they do not 
contain all the variables one would like to use. One relevant example for this study is the lack of 
occupational data. But since the LFS uses - in Norway at least - the official person ID number - 
one can get information about occupation from the LFS. It is our opinion that the LFS and register 
data should be used - and modified - in order to get the maximum synergies from them. 

The use of registers do not always solve the problem of few observations. The chosen sector still 
often gets very small, the numbers get very jumpy and hard to interpret; like in the case of “Office 
and computer equipment in Norway”, a comparable small industry in a small country. That is of 
course not due to a defect in the register data, it only shows that statistical analysis builds on the 
law of large numbers. On such a detailed level -we are talking about a handful of firms and 300- 
500 employees - the noise in the data is getting much more influential. In such cases a 
supplementary case study together with register data is probably the most appropriate method. 



12 In the early eighties many were worried about the “deskilling”, the loss of competence when 
the traditional shipbuilding industry turned its attention to this new expanding marked of building 
oil platforms. 




n 

C 



2 



22 



Stocks and flows 



Employment shares 



The country studies should provide results that are intended to increase the knowledge base for the 
policy discussion about future skill needs in Europe. Let us start with such a simple thing: the size 
of these sectors in terms of employment. 

Table 4: Employment shares, 1987 - 1999, UK, Norway and the Netherlands 







87 


88 


89 


90 


91 


92 


93 


94 


95 


96 


97 


98 


99 


HI-TECH, 3 DIGIT 


UK 












3,6 


3,6 


3,5 


3,6 


3,7 


4,0 


4,1 


4,5 


HI-TECH, 3 DIGIT 


NO 


3,1 


3,0 


3,0 


2,9 


3,0 


2,9 


2,9 


2,9 


2,8 


2,5 


2,5 


2,4 


2,7 


HI-TECH, 3 DIGIT 
W/OIL 


UK 












3,9 


3,9 


3,7 


3,8 


3,9 


4,2 


4,3 


4,8 


HI-TECH, 3 DIGIT 
W/OIL 


NO 


4,2 


4,1 


4,1 


4,1 


4,2 


4,2 


4,3 


4,3 


4,2 


3,7 


3,6 


4,2 


4,1 


HI-TECH, 2 DIGIT 
W/OIL 


NO 


13,5 


13,2 


13,1 


12,8 


13,1 


13,1 


13,0 


12,8 


12,5 


10,9 


10,8 


10,4 


10,8 


HI-TECH, 2 DIGIT 
W/OIL 


NL 














7,5 


7,2 


6,2 


6,0 


6,5 


6,5 


6,6 


OTHER 

MANUFACT. 


NO 


15,2 


15,0 


14,6 


14,0 


13,8 


13,5 


12,9 


12,6 


12,5 


11,7 


11,9 


11,9 


11,7 


OTHER 

MANUFACT. 


NL 














14,4 


14,0 


14,3 


14,1 


14,0 


13,8 


13,5 


OTHER SECTORS 


NO 


71,3 


71,8 


72,3 


73,2 


73,2 


73,4 


74,1 


74,6 


74,9 


77,4 


77,4 


77,7 


77,6 


OTHER SECTORS 


NL 














78,1 


78,8 


79,5 


79,9 


79,5 


79,7 


79,9 



The employment shares for 3-digit sectors in the UK and Norway have a marked difference if we 
exclude the oil sector, the UK being more hi-tech by this definition. 

If we include oil, one of the most engineering/knowledge intensive sectors in Norway, this 
difference is somewhat reduced. The underlying tendencies in both countries are the same. All 
other sectors than computer services are fairly stable. Computer services are increasing by around 
one percentage point in all three countries. In UK the decline of the other hi-tech sectors (especially 
telecomms.) is less, and consequendy the hi-tech share is rising. 

The Netherlands have a lower hi-tech share measured on a 2-digit level than Norway and the UK. 
The reason for this is that oil is small, and transport consumes less labour than Norway for obvious 
geographical reasons. As an employment generator one cannot expect too much from these sectors. 
Only computers services are growing fast. So in terms of demand for skills the employment growth 
in itself do not create a new great demand for skills. The exception being computer services. But 
since IT-skills are generic, i.e they are in great demand in most sectors, the growth of the 
employment share of computer services is not a very good indicator of the demand for ICT skills. 
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Another important point here is that any definition of hi-tech sectors is to a certain extent arbitrary 
and consequently so is the apparent “hi-techness” of the country. The international division of 
labour and international competition tend to make countries specialise. It is not rational or possible 
to have a large computer equipment industry in all countries. The inclusion or exclusion of the oil 
sector illustrates another example of this. This is very important in Norway from a skill and 
competence perspective, less so in the UK and Netherlands. 



Table 5: Sectoral shares of high 


y educated, 11 


>87-1999, res 


lister data NO 


RWAY 




87 


88 


89 


90 


91 


92 


93 


94 


95 


96 


97 


98 


99 


OIL AND GAS 


21,9 


21,4 


20,6 


21,8 


22,4 


23,3 


23,0 


24,3 


24,5 


25,1 


24,3 


23,8 


23,8 


CHEMICALS# 

PHARMACEUTICA 


7,8 


7,8 


7,1 


8,3 


9,0 


' 10,0 


11,5 


13,0 


13,6 


14,3 


15,2 


15,5 


15,6 


OFFICE/COMP 

EQUIPT 


20,3 


19,8 


19,5 


18,9 


19,0 


19,6 


16,1 


19,6 


17,7 


16,6 


19,0 


27,4 


21,2 


RA DIO/TV/COMM S 


7,2 


7,7 


10,4 


12,2 


13,5 


14,9 


16,7 


19,5 


21,8 


23,3 


25,3 


24,8 


20,4 


AEROSPACE# 

OTHER 


1,8 


1,9 


2,2 


2,7 


3,0 


3,1 


3,1 


4,1 


4,6 


5,5 


5,6 


6,4 


6,9 


TELECOM AND 
POST 


5,3 


5,7 


5,9 


6,5 


6,7 


7,0 


7,3 


7,9 


8,6 


9,5 


10,3 


11,3 


12,5 


COMPUTER 

SERVICES 


17,2 


17,5 


19,2 


20,3 


21,7 


23,3 


24,6 


27,2 


29,9 


32,3 


33,2 


34,9 


36,7 


RESEARCH 


43,7 


45,5 


47,0 


50,3 


53,1 


51,5 


52,1 


52,9 


54,5 


53,2 


53,5 


55,5 


56,7 


OTHER 

MANUFACT. 


2,5 


2,7 


2,8 


3,2 


3,5 


3,7 


3,8 


4,4 


4,7 


5,2 


5,5 


5,7 


6,1 


OTHER SECTORS 


11,2 


11,6 


12,0 


13,0 


13,9 


14,7 


15,5 


16,7 


17,4 


17,3 


18,0 


18,7 


19,2 


TOTAL 


9,6 


9,9 


10,3 


11,4 


12,1 


12,8 


13,6 


14,7 


15,4 


15,5 


16,2 


16,9 


17,5 
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24 



Table 6: Highly educated, 1 


993-1999 


i, Netherlands, LFS 13 


SECTOR 


1993 


1994 


1995 


1996 


1997 


1998 


1999 


OIL AND GAS 


31.0 % 


38,9 % 


<47.1% j 45.3 % 


36,4 % 


28,9 % 


28,5 %« 1 

• ■ 


CHEMICALS& 

PHARMACEUTICAL 


30,5 % 


30,6% 


29,9 % 


29,3 % 


28,3 % 


29,1 % 


24,1 % 


OFFICE/COMP ' 23.6% j 


34, 9% 32,0 % 


2G : 5 % 


26. S % 


23,7 % 


19,2 °/o. ^ 


RADIO/TV/COMM 


29,6 % 


28,5 % 


31,8% 


39,1 % 


37,7 % 


30,1 % 


33,3 % 


AEROSPACE& 

OTHER 


IS 


2% 


15,5 % 


17,2% 


20,2 % 


11,5 % 


7,6 % 


13,5%f 
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TELECOM AND 


4 21,3% 


21,4% 


21,6% 


23,6% 


26,2 % 


22,2 % 


23,8 % 


COMPUTER 


56,5 % 


56,8 % 


56,6 % 


57,9 % 


56,4 % 


47,6% 


52,9 % 


RESEARCH 


63,6% 


64,3 % 


63,8 % 


61,6% 


66,3 % 


62,5 % 


62,2 % 


OTHER MANUFACT. 


11,3% 


10,6% 


10,9% 


11,0% 


12,7% 


11,8% 


12,7% 


OTHER SECTORS 


24,3 % 


25,1 % 


24,8 % 


25,9 % 


26,7% 


25,0% 


25,3 % 


ALL EMPLOYEES 


22,9 % 


23,5% 


23,2 % 


24,3 % 


25,4 % 


23,6% 


24,2 % 



Table 7: Highly educated, 1992 - 1999, UK, LFS 



YEAR 


1992 


1993 


1994 


1995 


1996 


1997 


1998 


1999 


AEROSPACE 


32,8 


32,5 


24,6 


29,9 


28,6 


29,8 


34,8 


32,8 


OFFICE/ 

COMPUTER 


40,4 


39,8 


38,0 


39,4 


40,6 


37,5 


39,2 


38,8 


RADIO/TV/ 
COM MS 


48,7 


38,9 


29,3 


29,2 


27,3 


29,5 


27,0 


29,0 


PHARMA 


36,9 


41,9 


34,5 


36,6 


42,9 


42,6 


44,1 


42,5 


TELECOMM 


27,8 


20,6 


24,6 


23,7 


29,5 


28,2 


32,7 


35,6 


COMPUTER 

SERVICES 


56,1 


52,3 


48,0 


49,7 


49,8 


55,1 


54,9 


54,3 


RESEARCH 


65,3 


61,0 


62,9 


58,5 


63,8 


70,7 


66,5 


63,5 


ALL 


22,9 


22,2 


22,2 


19,3 


19,8 


20,3 


24,8 


22,1 



Looking at the sectoral shares of highly educated in the three countries one has to keep in mind that 
the numbers cannot be direcdy compared. The educational classification in the Community LFS 
that the Dutch data are taken from changed from “old” to “new” classification in 1997. The group 
highly educated is constructed in order to make “old” and “new” educational data comparable. It is 
impossible to replicate without detailed knowledge of the Eurostat procedure. The Norwegian and 
UK data have a common, stricter definition of highly educated, namely the “old” ISCED groups 6 
and 7. There is no general rising trend in the Dutch and UK data, even if we look at all employees. 
That is a bit surprising since the young generations generally have much higher average education 
- so that the educational level should rise. Maybe this tendency gets obscured by the change of 
classification in the Dutch case, in the UK case there is no obvious explanation. 



13 Shaded figures means that the estimates are not reliable due to small sample size. 
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When it comes to the sectoral differences, trends are rather similar, the same sectors have a high or 
low share. The very high share of computer services is noteworthy, being second only to the 
research sector. Telecommunications (not combined with Postal services) increases with respect to 
its share of the highly educated. This sector will be analysed in more detail below. The oil sector is 
one of the most education intensive sectors in both the Netherlands and in Norway. 



Training 



There is also quite uneven opportunity for training by sector. For example, computer services, 
which have a high level of stocks, have a relatively low level of training provision compared to, 
say, telecommunications in the UK. Since we can only look at the combined Post and Telecomms 
sector in Norway and Netherlands we cannot compare this direcdy. There are several possible 
explanations. One being that employees in computer services arrive already trained, while 
telecommunications workers are more likely to be continually upgrading or being re-trained. Or 
that upgrading skills is more a part of the job in computer services since there is a continuous 
stream of new hardware and software, while there are more distinct vintages in telecomms. 



Table 8: Training, 1996-2000, LFS, Highly and low educated 14 





NO 


NO 


NL 


NL 


UK 


UK 




High 


LOW 


High 


Low 


High 


ALL 


1992 










24,2 


13,6 


1993 






22,0 


26,1 


23,6 


13,6 


1994 






20,4 


26,0 


24,2 


14,5 


1995 






22,4 


26,6 


22,8 


13,4 


1996 


28 


15 


20,8 


20,9 


13,8 


13,8 


1997 


27 


15 


20,5 


22,3 


22,2 


14,3 


1998 


24 


14 


16,9 


22,5 


22,7 


14,6 


1999 


24 


14 


19,3 


23,0 


23,3 


14,9 


2000 


22 


13 











The table 8 shows that in the UK and Norway knowledge workers and already qualified staff are 
more likely to get training than the overall worker. This suggests that there is the possibility of a 
polarisation of skills and knowledge taking place in certain sectors. This result is very clear in 
Norway and UK 15 ' In the Netherlands we find the opposite on the level of the whole economy, the 
low educated get more training than the highly educated. If we look at the hi-tech sectors we get a 
more nuanced picture. 



14 Highly educated in the case of UK and Norway is ISCED-76, group 6 and 7 are roughly 
speaking those with fifteen or more years of education. The lower educated is ISCED-76, 1-5. In 
the Dutch case the high group should be roughly comparable, as it based on ISCED-76 and 
ISCED-97, the low group is split in medium and low. Consequently the lower educated have less 
education than in UK and Nonway. 

15 For the UK we compare High with All employees, so the difference should be somewhat larger 
between low and highly educated. 
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Table 9: Training, sectoral average, in NL, 1993-1999 (shaded = uncertain figures) 



SECTOR 



HIGH MEDIUM LOW 



Oil and Gas 

Chemicals&Pharmaceuticals 



18 % 22 % \V/o 



18 % 22 % 14 % 



Office/comp equipt 
radio/tv/comms 




16% 18 % 9% 0*/ o 



Telecom and post 
Computer services 
Research 



Aerospace&Other Transport 



16 % 19 % 14 % 

14 % 13 % 9 % 

31 % 28 % 17 % 

25 % 28 % 31 % 



14 % 25 % 12 % IZ% 



Other Manufact. 
Other sectors 



17 % 17 % 17 % 

20 % 21 % 23 % 



In most high-tech industries, staff with medium formal skills are more often trained than people 
with high or low formal skills. Highest propensity to training among medium-skilled persons is 
found in Telecommunications and Postal, Computer services and Research, with respectively 28, 
28 and 25 percent of the staff getting trained. 

Why the Netherlands are different from the UK and Norway is not obvious. This might be a result 
of the way education is classified, in three groups and not two as is the case in UK and Norway. 

The data on training are a veiy valuable part of the LFS - and where the register data in the 
foreseeable future is no alternative 16 . In the national LFS there is more detail about the duration and 
kind of training received that has not been used in this study. These data ought to be of interest to 
researchers and policy makers concerned with life-long learning, human resources in the economy 
and related issues. 

Flows - mobility rates 

There are several ways in which mobility indicators can be constructed, i.e. which groups of 
persons to include in the numerator and denominator: 

• Only those employed in two consecutive years or also include unemployed, new graduates and 
other not employed. 

• To look at all changes of workplace (establishment) or only those that at the same time are a 
change of industrial sector. 

• Look at inflow or outflow rates. Outflow rates use the number of employees in the year T, inflow 
rates the number in T+l in the denominator. 

There is no canonical way of calculating the mobility rate. The various calculation principles 
capture different aspects of mobility as a knowledge diffusion process. The data also sometimes 
limits what kind of mobility rates can be calculated. 



16 Since most training providers do have databases over their students they could technically 
report electronically to the education statistics in the same way as the higher educational 
institutions do, but this will be a major statistical project to implement. 
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The intrasectoral mobility says something with respect to the knowledge diffusion among sectors, 
about the relation of a certain industrial sector 17 to other sectors in the economy. If looking at all 
changes of workplace, including those internal to the chosen sector, that mobility rate will by 
definition be equal or higher. In most cases the mobility to firms in the same sector is a major part 
of all mobility pointing to the fact that peoples’ skills are more useful in firms that are rather 
similar. 



The age effect 

When comparing the various types of mobility one must always be aware of the “age effect” 
caused by the fact that persons from 16-24 years old are very mobile. They are searching for the 
“right job”, they have difficulties getting a permanent job, they are the first fired, they are in part- 
time jobs, they switch more often from being employed to other states (education, caring for 
children, unemployment etc.). In this 16-24 age group the mobility rate might be as high as 50% 
in some sectors. After 25 years of age the mobility rate falls significantly. Consequendy, when 
comparing sectors that demand long education and sectors which do not, one has to take the age 
composition into consideration. 



The dual nature of mobility 

When comparing mobility rates one must avoid the temptation to think “the higher the better”, 
because mobility clearly has a dual nature. On the one hand it is necessary for supplying firms with 
fresh people, new ideas, new network connections, otherwise the firms and the economy as a whole 
would stagnate. On the other hand too much mobility/tum-over of employees has well-known 
negative effects. Key persons leaving projects before they are finished, increased costs of 
constantly training new employees, sellers market for labour power = increasing wages with no 
corresponding increase in productivity. 

The comparative results - the intersectoral rates 

The comparative results in this study are limited due to data constraints. First of all the cell size 
problem occurs once more. In the Dutch case the guidelines of Eurostat make it difficult to make 
comparisons on a sectoral level. In the UK and Norwegian case there are no such guidelines 
actually prohibiting the publication of estimates which have a very large margin of error, but the 
problem does not of course disappear. But the Norwegian data are not - at the time of writing - 
structured in a way that allows for the calculation of outflow rates or intrasectoral rates, since the 
industrial classification of the previous workplace is not a variable in the LFS. The Norwegian 
register data can be used to calculate both outflow and intrasectoral rates. The consequence is that 
only the Norwegian register data and the UK LFS data - for the time being - are capable of being 
used to calculate intersectoral mobility rates. 
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Defined as a set of industrial classification codes, in most cases more than one. 



Table 10: Intersectoral mobility, 7 sectors, 1987 - 1999, highly educated, UK LFS, and Norwegian 
register data 



HIGHLY 




88 


89 


90 


91 


92 


93 


94 


95 


96 


97 


98 


99 


PHARMA 


UK 










3 


6,7 


7,3 


3,3 


2 


9,7 


14 


8,8 


PHARMA 


NO 


12,5 


11,4 


8,6 


2,2 


7,4 


4,2 


4,0 


9,7 


5,1 


9,4 


7,9 


7,9 


OFFICE& 


UK 










6,8 


2,5 


2,9 


9,3 


8 


8,8 


10,5 


5,8 


OFFICE& 


NO 


12,9 


20,4 


L 20,9 


13,9 


60,3 


L 35,7 


3,4 


7,2 


8,9 


16,1 


46,6 


8,6 


RADIO /TV/ 


UK 










u 


5,6 


8,3 


8,1 


12,8 


14 


9,5 


4,4 


RADIO/TV/ 


NO 


11,0 


15,4 


9,7 


31,2 


10,1 


12,1 


5,1 


12,1 


7,9 


15,8 


33,6 


10,4 


AIRCRAFT 


UK 










4,4 


1,4 


2,2 


5,2 


4,9 


6,2 


6,2 


3,3 


AIRCRAFT 


NO 


6,1 


12,7 


7,1 


7,5 


12,3 


4,2 


8,5 


7,8 


7,1 


5,1 


14,0 


29,8 


TELECOM. 


UK 










3,4 


3,9 


3,6 


3,6 


7,4 


7,4 


6,9 


3,4 


TELECOM. 


NO 


8,9 


5,5 


S5,7j 


4,4 


4 >°- 


3,8 


3,8 


15,6 


8,7 


34,0 


12,6 


i 11,6 


COMPUTER 


UK 










3,5 


11 


14,2 


10,1 


8,5 


14,5 


13,3 


10,6 


COMPUTER 


NO 


11,2 


12,2 


12,9 


10,9 


11,5 


14,6 


9,9 


14,2 


9,3 


17,3 


10,6 


12,9 


RESEARCH 


UK 










3,7 


4,8 


6,2 


2,8 


5,2 


1,4 


5,3 


13,8 


RESEARCH 


NO 


13,6 


11,4 


10,3 


18,5 


13,8 


10,2 


12,0 


21,1 


11,9 


12,6 


12,3 


8,8 



The % highly educated people moving into the sector as a % of the total number highly educated 
employees in the sector. 
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Table 11: Differences in intersectoral mobility, 7 sectors, 1992 - 1999, highly educated, UK LFS and 
Norwegian register data 





07 




94 


05 


96 


97 


9 « 


00 


PHARMA 


4,4 


-2,5 


-3,3 


6,4 


3,1 


-0,3 


-6,1 


-0,9 


OFFICE& 

COMPUTER 


53,5 


33,2 


0,5 


-2,1 


0,9 


7,3 


36,1 


2,8 


RADIOATV/ 


8,9 


6,5 


-3,2 


4 


-4,9 


1,8 


24,1 


6 


AIRCRAFT 


7,9 


2,8 


6,3 


2,6 


2,2 


-1,1 


7,8 


26,5 


TELECOM. 


0,6 


-0,1 


0,2 


12 


1,3 


26,6 


5,7 


8,2 


COMPUTER 


8 


3,6 


-4,3 


4,1 


0,8 


2,8 


-2,7 


2,3 


RESEARCH 


10,1 


5,4 


5,8 


18,3 


6,7 


11,2 


7 


-5 



There are several interesting aspects of a comparison like this. First of all the variations in the 
mobility rate in the register data are very great. In some years the mobility rate is over 50%. This is 
caused by entities being outsourced, bought etc. getting a new firm ID. In such cases the mobility 
rate of course get very high, although most probably it is the same people working together both 
years. From a knowledge diffusion perspective such high mobility rates are statistical artifacts, they 
do not measure any real mobility. This phenomenon is most visible in sectors with few employees 
and/or few firms (telecommunications). The rates in the UK vary but this is due to both real 
variations and the effects of few observations. 

As can be seen from the table of differences the overall picture is that mobility is higher in Norway 
and this is also found in one other comparative study done by Eurostat. 18 where job-to-job mobility 
(not intersectoral) rates are calculated for the EU, the EFTA and the EU candidate countries. 



18 Lafia and Stimpson: Using the Community Labour Force Survey 
to develop mobility rates on 

human resources in science and technology, Eurostat 2001-06-15 
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A knowledge economy example: Comparing computer services with telecommunications 
in the UK. 

As an example of how this type of analysis might be used within a specific systemic context 
consider that in the 'knowledge based' or 'new economy' two crucial sectors for progress are the 
telecommunications services (TS) and computer services (CS). If the state were to develop and 
implement a policy to enhance the knowledge driven economy based upon these two sectors then a 
“one size fits all” strategy would be rather inappropriate given the differences in mobility and 
human resource patterns in the two sectors. CS has very high stocks of educated workers and high 
training provision while TS has lower stocks and higher training than CS. The high stocks required 
by CS are already manifesting themselves to such a degree that getting qualified persons from other 
parts of the world is put on the agenda. The inflow rates are much higher than outflow rates 
showing that the sector is expanding. 

In TS on the other hand inflow and outflow rates are more or less congruent, but on the increase 
throughout the 1990s. Therefore relatively speaking TS have more labour fluidity and more of a 
problem than CS in terms of retaining people. The TS training figures may reflect this fact plus the 
fact that the stocks are also lower. So in terms of policy, for telecommunications it would be more 
useful to introduce training programmes of a different type than for CS and also to attempt to 
reduce the outflows from TS, perhaps by offering programmes and incentives to 
telecommunication firms that help to retain staff. 

Note that this analysis tells us nothing about mobility within the sector, which may be of crucial 
importance for individual enterprises. Whereas the computer services sector seems to be doing 
relatively well in terms of retaining highly skilled staff and having less fluidity this tells us nothing 
about the problems that individual firms within sectors may be having. Firms may still have 
difficulties with poaching or training employees who then leave to go to rival firms. 

It seems on balance that if policy makers wanted to target training programmes or influence 
competitiveness in the knowledge based economy they would be better off devoting more 
resources to telecommunications than to computer services in terms of flexible labour market 
policies and training. On the other hand the high stocks in CS indicate that there is huge demand for 
qualified staff in CS. This suggests that provision of computer related HE courses must also be a 
priority. Recent employee based evidence from the UK also increasingly supports the need for 
computer based skills in general in any case (Green et al. 1999). 

This kind of analysis could be done also in Netherlands and Norway. Not in the same way since the 
Dutch and Norwegian LFS only can treat Telecommunications together with Postal services. The 
combination of Norwegian register data clearly shows that the skill composition of 
Telecommunications is changing rapidly, most probably that is the case for Dutch 
telecommunications too. Consequently the same kind of policy challenges have to be addressed. 



Conclusions 

The very, very brief summary of the results of these three country studies is: 

• Forecasting of skills is a useful exercise when done in an non-naive way, but the data at hand are 
fraught with problems: changing classifications, small samples etc. 

• The labour force survey is a limited data source for both stock and flow variables due to cell size 
problems. Register data is the only real data source for such data. The digitalisation of all kind of 
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employer - employee data in public registers makes this type of data potentially available. There 
is of course an ongoing debate on privacy. 

• The weakness of the LFS, the only common data source, points to a need for considering if 
something could be done on a European scale for getting data sources that would be more 
adequate in relation to the ever increasing analytical and policy demands. Not only skill 
mismatches in high-tech sectors, but more generally the need for a more precise mapping of the 
human resources and their mobility in the new, ‘knowledge-based’ economy. 

• Despite the weaknesses of the data the study of the dynamics regulating the stocks and flows of 
skills in the economy has shown itself to be a potentially rewarding approach. The rapid growth 
and high skill intensity of computer services is but one example of a stylised fact that other 
methods might not uncover. But sectoral stock and flow indicators will always have to be 
complementaiy to indicators based on special, qualitative surveys, counting of the number of 
vacancies in the sectors etc. Skill demand and supply is a multidimensional phenomenon and 
policy formulation has to rely on a larger set of indicators. 



ERIC 



32 



32 



The supply and demand of high technology 
skills in the UK 



Mark Tomlinson 
CRIC, United Kingdom 



Foreword 



This report outlines a preliminary pilot study of possibilities in the under-explored area of labour 
mobility research and its relation to innovation and competitiveness in the UK. The report oudines 
possible data sources, other published sources, and case study material that can be used within a 
national systems framework for future work in the areas of mobility and human capital allocation 
and formation. It is not meant to be a definitive piece of work, but rather the beginnings of a possible 
future research programme analysing labour mobility and skills in knowledge based and high 
technology sectors. 



The report is in 4 parts: 


• Part 1: 


Introduction 


• Part 2: 


Literature reviews 


• Part 3: 


Potential data sources 


• Part 4: 


Data results 


• Appendix A: 


Data for the Chemical sector (which includes pharmaceuticals) 
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Part 1 



Introduction 



The report consists of the following further sections: 



Part 2: Brief literature review 

Some recent published documents of useful information/data are reviewed. This includes some 
useful case study material on skills shortages in high technology sectors as well as some published 
survey evidence among other things. 



Part 3: Data sources 

This comprises a review of the data sources already available in the UK from which studies of 
mobility and skills (including training) can and have been made. These include the UK Labour Force 
Survey, various panel surveys and other employment surveys etc. Many of these surveys are 
available to academics from the Data Archive at the University of Essex. Higher education statistics 
are also reviewed. 



Part Ai Analysis of the UK Labour Force Survey 

To measure the demand for skills we use the Labour Force Survey (LFS) and measure the number of 
qualified staff in different high technology and knowledge intensive sectoral categories . Using data 
going back to 1992 we can see how this is changing over time. We repeat this using broad 
occupational categories to examine the stocks of managers, professionals, and technicians. 

We also examine some training variables in the LFS to assess changes in the formation of human 
capital within different sectors and occupations. This will also help to indicate in which sectors and 
occupations there is a growing demand for skills. 

This evidence gives us an idea of the demand for skilled labour in the economy and how it is 
changing over time. 

Turning to the supply side, the UK LFS asks people what jobs they are doing now and in which 
sector, and what they were doing 1 year previously. From these data we can calculate mobility rates. 
This gives us proxy measures for fluidity of labour supply at a sectoral level which we break down 
for high-skilled occupations and highly educated workers. We will look at how these measures 
change over time to see whether there are any increasing or decreasing trends in mobility rates. 

Taking the results of the above analysis we attempt to identify trends in the supply and demand of 
skilled labour and attempt to identify mismatches. We show whether there is an increasing trend for 
educated workers or occupational types in certain sectors such as high tech sectors and knowledge 
based producer services and assess whether there will be adequate supply by examining the mobility 
indicators. This will be used (tentatively) to forecast where there will be problems in the future. This 
will be coupled with the data on training. If certain sectors are increasingly having to train their staff 
then this also might indicate that there will be problems in the future. 
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Drawing on the results of the single-country studies, some general conclusions will be outlined in a 
further synthesis report. Any similarities or differences in the trends between countries will be 
emphasised. Policy recommendations will be proposed with this in mind. This will take into 
consideration the similarities and differences between national systems. If there are common 
European strategies that can be suggested then this, will be given priority. On the other hand 
nationally specific cases may require different strategies for each country with respect to the supply 
and demand of skilled labour. 
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Part 2 



A review of recent policy literature on skills and mobility in the UK 

A) PSI Skilltrends 2000 study - a general overview of skill trends in the UK 

The Skilltrends 2000 study (PSI, 2000) is one of the most recent reports on skill trends and 
occupational mobility in the UK. According to the report the highest employment growth is in 
regions with high service sector concentration rather than traditional manufacturing industries. There 
is also an increasing diversity of labour required by the UK economy: different types of contract, 
working arrangements, skills etc. 

The study found that skill requirements are increasing in the UK with new technologies, changing 
working practices and increased competition being the main reasons. Recruitment problems are 
rather severe with 23% of firms have hard to fill vacancies compounded by the fact that skills gaps 
are also reported by a significant number of employers (15%). 

In terms of labour supply the labour force is expected to rise in the next decade, but employers are 
also reporting increasing skills shortages. However, educational participation is increasing which 
will help to offset this. There are also increased tendencies by employers and government to create a 
‘lifelong learning culture’ for example the New Deal, Investors in People and other forms of 
employer best practice. 

With respect to the demand for skills the main growth areas are in the service sectors and most 
prominently in the Banking and Finance sector. The report also states that the decline in employment 
in manufacturing is likely to be offset by increases in service sector employment. The authors note 
that employment flow research is currently a priority, but not yet completed or advanced in any way. 

Around two thirds of employers thought skill needs were increasing. IT and computer technology 
has had a huge impact within the workplace for skills especially in large firms (this applies to both 
manufacturing and service firms). Demands for IT skills are also likely to increase in the future. The 
overall picture in the UK, then, is one of a continuous shift from manufacturing to services with the 
resultant flow of workers this entails. Skills are in short supply, but at least the labour force is 
expected to increase in the next few years. Skill gaps are not just associated with new technology, 
but also with changing working practices which require more interpersonal and social skills than 
previously needed. Employers appear to be worried that skill shortages are increasing. 



B) The Skills Task Force and its programme at the Department for Education and 
Employment (DfEE) 

A recent major attempt to study skills and training with respect to deficiencies and supply and 
demand factors in the UK has been undertaken by the skills taskforce 

The skills task force was set up in 1997 in an attempt to deal with skills shortages in the UK 
economy. It was a venture proposed by David Blunkett, Minister for education in the labour 
government and financed by the DfEE. The members of the task force are academics and policy 
makers, industrialists and local government officials. Several papers have been published addressing 






the current shortages, supply and demand of skills in the UK economy. The following papers are 
available on their website: 

Skills Task Force Research Papers published to date 

Anticipating Future Skill Needs: Can it be done? Does it Need to be done? 

The Dynamics of Decision Making in the Sphere of Skills' Formation 
Management Skills 

Intermediate Level Skills - How are they changing? 

Jungle Trekking: Vocational Courses and Qualifications for Young People 

The Leisure Sector 

Engineering Skills Formation in Britain: Cyclical and Structural Issues 
The Market Value of Generic Skills 

Employment Prospects and Skill Needs in the Banking, Finance and Insurance Sector 

New Technology Industries 
Funding Systems and their Impact on Skills 
Skills Requirements in the Creative Industries 
Skills Issues in Small and Medium Sized Enterprises 
Spatial Skill Variations: their extent and implications 
Employers' Attitude to Training 
Skills Issues in Other Business Services - professional Services 
Science Skills Issues 

Empirical Evidence of Management Skills in the UK 
Monitoring and measuring occupational change: the development of SOC2000 



A summary of some of the findings of this research relevant to high technology and knowledge 
intensive sectors is now presented. 

The possibility of forecasting skill trends 

Haskel and Holt (1999) assess the efficacy of trying to measure and forecast skills and occupations. 
They find that the forecasts perform quite well at the occupational level and can be used to forecast 
qualifications and job opportunities at national and regional levels. They argue, however, that the 
major issue is whether such forecasts can pick up changing skill requirements. Multitasking and 
changing occupational characteristics make it much more difficult to perceive changes in the skills 
structure through looking at occupational trajectories. 

In other words forecasting of occupations, say, should be supplemented with other studies that 
attempt to analyse the underlying changes going on within occupations etc. These studies combined 
are essential to understand and make allowances for skills shortages in the future as the market 
cannot adjust rapidly enough to changing demands in this area. The labour market and the education 
system need to be honed substantially for an economy to remain competitive. 
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Engineering skills formation 



Within sectors there are several studies available that focus on skills and training deficiencies. For 
example, Geoff Mason (1999) of the National Institute of Economic and Social Research has 
explored recruitment difficulties and skill gaps among engineers in the UK. Engineering skills are a 
core competence required by high technology industries and require lengthy periods of education 
and training to produce. According to a survey carried out by the Engineering and Marine Training 
Authority (EMTA 1999) approximately half of the engineering establishments surveyed in 1998 had 
difficulties recruiting staff (of those that had vacancies to fill). This confirmed similar research done 
by the Confederation of British Industry using their industrial trends survey data. 

The EMTA report also suggested which areas of skill deficiency were most prevalent. In high 
technology sectors such as aerospace, for example, practical skills were the highest reported skill gap 
(in around one half of all aerospace establishments). This was the case also for most other sectors in 
the survey. Other serious deficiencies included in the aerospace industry were computer literacy 
(38%), problem solving skills (38%), skilled crafts (35%), management skills (32%) and 
communication skills (29%). In other words around a third of companies in this high tech sector 
report serious deficiencies across a whole range of skills from practical to communication to 
managerial etc. a similar stoiy emerged in other sectors such as electrical engineering and 
electronics. 

Mason also noted the cyclical nature of skills shortages in the engineering industries. Engineering 
sectors tend to experience peaks and troughs with respect to the difficulties in recruitment which in 
turn affects production. Difficulties in recruitment correspond with intensifying existing recruitment 
practices rather than a willingness to take on less qualified staff or retrain existing staff (EMTA 
1998). In fact the majority of firms surveyed by EMTA had not offered any on the job training in the 
previous 12 months to their employees. These factors represent serious deficiencies in the overall 
performance of engineering based sectors in the UK. 

New technology industries 

Hendiy (1999) on the other hand, looks at new technology industries. The growing importance of 
knowledge based industries is his starting point. The definition of new technology industry 
incorporates mainly new scientific and highly advanced technological fields (quite often emerging 
from the fusion of other advanced areas - Cf. Kodama 1992) and which involve manipulation of 
materials at atomic or molecular levels. These include nanotechnology, advanced materials, 
biotechnology etc. They also include the development of information and communication 
technologies (ICTs). 

This study explores five themes with respect to new technology industries: growth of these 
industries, the key types of skills required by them, how future skills can be identified, how to 
combine the talents of scientists and technicians with business and other types of skilled worker, and 
how the skills required are to be supplied (for example, by the education system). 

The results of his study for 3 industries (advanced materials, biotechnology and opto-electronics) in 
the UK are shown in table 1. 





Table 1 


: Skill problems by sector 




Advanced materials 


Biotechnology 


Optoelectronics 

(photonics) 


Growth 

prospects 


The UK is well 

PLACED TO GROW IN 
THIS AREA 


UK HAS THE 2 nd LARGEST 
BIOTECH INDUSTRY. 

Strong growth 

FORECAST. 


Rapid and 

CONTINUOUS GROWTH. 


Key skills 


Fundamental 

KNOWLEDGE OF 
MATERIALS; 

Support skills such 

AS TESTING 
TECHNIQUES, 
MODELLING AND 
SIMULATION; 

Project management 

SKILLS. 


M ULTI DISCI PLINARY 
SKILLS; 

Strong science base; 
Entrepreneurial and 

MANAGEMENT SKILLS; 

Marketing skills; 
Alliance formation is 

CRUCIAL. 


Diverse skills; 
Specialists within 
sub-sectors; 
Craft skills often 

IMPORTANT; 

Strong emphasis on 

LEARNING FROM 
CUSTOMERS; 

Combination of 

SCIENCE AND BUSINESS 
SKILLS. 


Skill gaps 


Shortage of 

TRADITIONAL 
MATERIALS GRADUATES 
(ESP. POLYMERS, BASIC 
METALS AND 
CERAMICS); 

A MISMATCH BETWEEN 
GRADUATE AND PliD 
COMPETENCES AND 
THOSE DEMANDED; 

Difficulty in 

PREDICTING SKILL 
REQUIREMENTS. 


Shortage of 
biochemical engineers; 
Separation of physical 

SCIENCE AND BIOLOGY IN 
THE national 
CURRICULUM A PROBLEM; 

Lack of suitable 

COURSES; 

Lack of commercial 

ACUMEN AND 

MANAGEMENT SKILLS (ESP. 
BY SCIENTISTS); BRAIN 
DRAIN (ESP. TO US) A 
SERIOUS PROBLEM. 


Lack of technical 

SKILLS; 

Lack of 

COMMERCIALLY 
AWARE SCIENCE 
GRADUATES; 

Lack of an 

ORGANISATION 
REPRESENTING THE 
INDUSTRY AND A LACK 
OF FOCUS; 

Suggestions of 

BRAIN DRAIN. 


Skill 

utilisation 


A LACK OF 
SUPERVISORY SKILLS, 
TEAM WORK AND 
MANAGEMENT SKILLS. 


Problems translating 

UNIVERSITY RESEARCH 
OUT OF THE LAB. 


Lack of business 
acumen; 

In house 

DEVELOPMENT 

SOPHISTICATED. 


Skill supply 


PhD PROGRAMMES; 

Industrial 

COLLABORATIONS; 

Supply chain 

PARTNERSHIPS 


Lots of professional 
bodies;Clustering used 

CONCENTRATE KEY 
PLAYERS; 


Lack of 

PROFESSIONAL 

bodies;Clustering 

USEFUL 




„„ BEST COPY AVAILABLE 
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Clearly the results of Hendry’s studies imply that in the high technology industries there are 
common themes and problems that need to be addressed. For example, a lack of commercial, 
managerial and business skills is a major handicap for all three of the sectors surveyed. There are 
problems getting scientists in universities to cope with the demands of commercialisation and 
marketing of new products and ideas. Geographical clustering seems to be a useful way of fostering 
a dynamic skills base, but on the other hand, there is a significant brain drain of skilled personnel 
especially to the United States where higher salaries are usually blamed for attracting UK employees 
abroad. 

Business and professional services 

Penn and Holt (1999) looked at business and professional services in a knowledge economy 
framework. These producer services are becoming increasingly important in fostering innovation, 
growth and competitiveness through their linkages with manufacturing sectors (see Tomlinson 
2001). Penn and Holt look at three broad sectors within this area: management consultancy, 
advertising and market research. 

In the management consultancy sector there is a polarisation between the actual consultants who are 
almost exclusively graduates (many with MBAs or accountancy qualifications) and an army of 
clerical workers and support staff. The graduates are usually recruited into professional or 
managerial occupations. Much of the knowledge these workers possess is acquired on the job or in 
large firms supplemented by in house training. New skills are beginning to emerge within the sector. 
No longer are these consultants brought in to just advise on cost reduction or downsizing strategies, 
but increasingly to offer advice on organisational issues, human resource practices, IT within firms 
etc. These multifaceted skills are currently in rather short supply as the PSI report noted above. 

In the advertising industry the UK has a strong position in global the marketplace although its 
fortunes fluctuate widely along with the business cycle. Again there is a strong distinction between 
professional and non-professional staff. The professionals usually have degrees and acquire skills on 
the job. Senior professionals thus have the job of passing on knowledge to juniors. Because 
advertising is highly competitive agencies invest heavily in their own staff in order to remain ahead 
of the pack. 

Finally, the market research sector has, like advertising, a strong tacit dimension. Most of the skills 
required are learned on the job although there is an increasing emphasis being placed on formal 
qualifications. There is also a growing demand in this sector for statistical and research credentials to 
cope with the massive increases and availability of market data. Training often now includes courses 
to assist in the dissemination of results and communication skills as well as the actual processing of 
data. New technology and ICTs in particular are having profound effects on the skills required. 
Serious skill shortages are prevalent in these areas and consequently high salaries are paid to workers 
with such skills. Clustering is also high with the vast majority of employment in this industry being 
located in London and the South East. 
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C) The recent research on skill demand 1 done by the Institute of Employment Research 
(IER). 

The IER has recently reviewed the types of indicators that are postulated in the organisational 
performance literature and that might be used as indicators of skills demands (Bosworth (1999) and 
Bosworth and Wilson (1999)). This work has two main themes. Firsdy a review of the literature on 
national and regional development and second the collection of statistical information relating to 
relevant national and regional indicators of skills. We review the limited information available. 
More detailed results are expected later this year. Interested parties should consult the skillsbase 
website for more details. The following is only a brief summary. 

Review of the Literature 

This work reviews the relevant regional and national literatures about developments which throw 
light on the future skills requirements. The authors note that this ‘is a potentially enormous task’. 
The review is limited to key papers that relate to the types of variables deemed most useful for the 
present analysis. 

In addition, the review covers some publications based upon unofficial data. There are several other 
surveys and other studies of R&D and innovation at the regional level that are relevant to the skills 
issue, such as the work of CURDS at Newcasde University. The aim is to report on relevant 
developments as perceived by each author, as well as to examine how the focus and concerns of the 
different publications has changed and is changing. 

Indicators 

IER note that it is possible to compile several statistical indicators at the national and regional levels 
that can be used for forecasting future skills developments. These indicators are not without their 
problems, but nevertheless they can provide an interesting picture of developments over time when 
used in combination. The range of indicators is somewhat more comprehensive at the national than 
the regional levels, but all of the national indicators can be reproduced for other countries. We 
focus only on the national indicators in this report as this is the focus of the later empirical work. 
The IER report also deals with regional indicators. 

According to IER many studies point to the importance of indicators such as R&D expenditure or 
personnel levels and various intellectual property counts, such as patents, trademarks, etc. There are 
problems with using some of these indicators (especially for the service sector which does a great 
deal of research, but does not usually count it as 'R&D'. Services also tend not to issue patents; a 
traditional indicator of innovation or innovative potential in manufacturing sectors). R&D is a 
measure of input or effort in the inventive process, patents are often taken as a measure of industrial 
inventive output and trade (and service) marks have been argued to be a measure of product 
innovation activity. These are all available at the national level, and can also be broken down by 
sector. 

Personnel measures are available from a number of different sources, including Business Monitor, 
MA 14, ONS and OECD, Science and Technology Indicators. In addition, Science, Engineering 
and Technology Statistics, ONS contains a compilation of R&D and other indicators. OECD 1999 
(Benchmarking indicators for the knowledge based economy) also has data on levels of different 



1 available on the skillsbase website 
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types of skilled worker (for example, scientists and engineers etc.) in different categories and 
industries. 

Other time series of indicators at national level include a wide range of science and technology 
indicators for most industrialised countries (such as OECD's Science and Technology Indicators 
and Industrial and Technical Scoreboard of Indicators). The author's also note that there are a 
number of other measures that may be useful, but that do not measure skills directly. One is foreign 
direct investment into the UK, which, at the national level, is available from a variety of sources 
(for example, OECD, Reviews on FDI: the United Kingdom). According to IER, FDI is an 
important form of job creation and led to the introduction of new technologies, training and new 
forms of management practice. Other measures that may be useful include general indicators of the 
numbers (or proportions) of individuals passing through the further and higher education systems. 
We review the data available from the Higher Education Statistics Association (HESA) below 
which covers this area. 

The Extent, Causes, and Implications of Skill Deficiencies 

Another IER report (Hogarth and Wilson, 2000) focuses on the implications of skills shortages in 
the UK. IER conducted research using employer survey data collected in 1999. This was conducted 
as part of a major project sponsored by the Department for Education and Employment and 
intended to meet the recommendations of the Skills Task Force 'about the need for a major 
reassessment of the Extent, Causes and Implications of Skill Deficiencies (ECISD)'. Further reports 
are expected which will provide more analysis and discussion of other elements of the ECISD 
project. This will include a series of in-depth case studies. None of these appear to be available at 
the time of writing. The survey work done so far focuses on the extent and nature of imbalances 
between skills supply and demand as reported by employers. This is precisely the area of interest of 
this report, but unfortunately only summary information of this project is available at present. 
Again later this year IER expect to publish more detailed results. 

Skill Deficiencies 



Two different kinds of skill deficiency have been identified in the UK. These confirm many of the 
results of the skills task force case studies discussed above: 

• A. Recruitment difficulties, 'focusing in particular on hard to fill vacancies and what are referred 
to as skill-shortage vacancies, (external recruitment difficulties explicitly attributed to a lack of 
job applicants with the required skills, qualifications or work experience)' 



• B. Internal skill gaps 'defined as occurring where a significant proportion of existing staff in a 
particular occupation lack full proficiency at their current jobs' 

The authors state that recruitment difficulties are traditionally measured by vacancies. Based on 
their survey data, they estimated that the total number of vacancies reported by all the 
establishments in England was over half a million towards the end of 1999. They estimated also 
that the total number of 'hard to fill' vacancies was around a quarter of a million. Official 
government statistics suggest that there were only a quarter of a million total vacancies at the time 
of the survey. Thus the authors suggest that there is a serious underestimation of vacancies in the 
official statistics. 
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The survey evidence highlighted the following problems: 

• Recruitment problems were widespread 

• Over 30 per cent of all establishments reported vacancies 

• 16 per cent reported hard-to-fill vacancies. (Of these, almost half were due to skill related 
problems.) 

• Skill-shortage vacancies affected about one in twelve establishments. This represented about 43 
per cent of all hard-to-fill vacancies. 

• The main causes of other types of recruitment difficulty were a lack of interest in particular kinds 
of jobs and low numbers of applicants with the required personal attributes 

In terms of occupation the survey found that occupations associated with skill-shortage vacancies 
were mainly associated with craft and skilled occupations followed by associate professional 
occupations. Sales and personal service occupations were also significant. In terms of industries, 
most affected were the craft-intensive construction and manufacturing sectors which makes sense 
in terms of the occupations discussed above; but also there were problems in the financial service 
industry and business services. We have already noted above that knowledge based services are 
becoming crucial drivers of growth in modem economies. Thus the fact that skill shortages are 
associated with these services as well as traditional manufacturing sectors is a cause for significant 
concern. The effects of this type of problem can be wide ranging. That is from product 
development and product quality all the way through to customer service provision. 

Skill Gaps 

With respect to skill gaps the survey found the following: 

• skill gaps were recognised by employers in about one in five establishments. 

• skill shortcomings had an impact on the performance of the establishment 

• a significant proportion of establishments with skill shortcomings reported that this problem had 
led to a loss of business to competitors 

• a significant proportion of establishments also stated that they anticipated skill gaps having an 
impact on their business in the future 

• In contrast to skill shortage vacancies skill gaps tended to occur in less-skilled occupations 

• Almost half of establishments with skill gaps acknowledged that these were at least in part due to 
their own failure to train and develop their employees 

• The main factors increasing demand for skills were: 

1 . the introduction of new working practices, 

2. the development of new products and 

3. the introduction of new technology. 



It has already been noted that skill deficiencies were associated with poorer performance. The IER 
research went into more detail about this aspect of skill problems. Establishments suggested that 
their plans to improve their products and services required extensive skill changes. Much of the 
skill changes required were perceived to be generic rather than specific. Many involved 
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interpersonal skills such as communication skills, team-working, and management, but also general 
problem solving skills. 

The authors conclude that a shortage of skills amongst the existing workforce is a key factor in 
inhibiting firms from achieving their goals. Moreover, 'there is some evidence that this is only the 
tip of the iceberg. Unperceived, latent skill gaps could be at least as important. The implication is 
that there is considerable scope for further investment in skill acquisition if the ambition of securing 
a long-term improvement in economic performance is to be achieved'. Thus there are crucial 
messages for policy makers from this research effort in terms of human capital formation and 
improvement. 



Part 3 



Potential data sources for future research on skills and mobility in the UK 

Many of these databases are freely available to academics in the UK upon application and are 
managed at the Data Archive at the University of Essex. Full details are available at 
http://dawww.essex.ac.uk. This list is not meant to be exhaustive. 

The Labour Force Survey (LFS) 

The Labour Force Survey has been carried out in the UK since 1973. From 1973 until 1983 the 
survey was carried out biennially, and from 1984 until 1991 it was conducted annually. In 1992 the 
quarterly LFS was introduced. The quarterly version had substantial revisions over the annual 
survey including a moving panel. In addition to the quarterly database, ONS now produce two 
databases for Unitary Authorities and Counties for Great Britain per quarter. This provides data at a 
more detailed local level than was previously available from the County indicator and for the first 
time makes available data for the current administrative areas. The Office for National Statistics 
(ONS) plan that these databases will be available for all quarters (from Spring 1992) as soon as 
possible. 

Data include occupation, sector, training and education as well as some questions concerning job 
mobility. The sample includes unemployed and inactive respondents as well as employees. The 
sample size is quite large facilitating more detailed disaggregation than in most surveys (around 
60000 employees and 140000 respondents in total). The data are also comparable with several 
European labour force surveys and a European database (the Community Labour Force Survey - 
CLFS) is created and maintained at Eurostat using these databases. The LFS data facilitated the 
bulk of the empirical work presented later in this report. 

The British Household Panel Study (BHPS) 

The British Household Panel Survey (BHPS) is an ongoing project carried out by the Institute for 
Social and Economic Research (incorporating the ESRC Research Centre on Micro-Social 
Change) at the University of Essex. The main objective of the survey is to further our 
understanding of social and economic change at the individual and household level in Britain, to 
identify, model and forecast such changes, their causes and consequences in relation to a range of 
socio-economic variables. 

The BHPS is designed as a research resource for a wide range of social science disciplines and to 
support interdisciplinary research in many areas. The BHPS was designed as an annual survey of 
each adult (16+) member of a nationally representative sample of more than 5,000 households, 
making a total of approximately 10,000 individual interviews. The same individuals are re- 
interviewed in successive waves and, if they split-off from original households, all adult members 
of their new households are also interviewed. Children are interviewed once they reach the age of 
16; there is also a special survey of 11-15 year old household members from Wave Four. Thus the 
sample should remain broadly representative of the population of Britain as it changes through the 
1990s. 
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The BHPS collects extensive information on respondents' labour market status, (i) at the time of 
interview at each wave of the panel, (ii) through the period between 1st September a year before 
and the interview date, and (iii) retrospectively from first leaving full-time education. Thus several 
longitudinal studies of labour market mobility and the impact of training and education, say, could 
be carried out and followed up as more waves are added to the survey. 

There are also several supplementary files available that have drawn together longitudinal and work 
history data for easier use. See Halpin, B. (1997) Unified BHPS work-life histories: combining 
multiple sources into a user-friendly format, Technical Papers of the ESRC Research Centre on 
Micro-Social Change, Technical Paper 13, Colchester: University of Essex. The Work-Life 
Histories data were first made available in November 1997, with a second version in February 
2000, which included information for Waves 6-8. 

The Workplace Employee Relations Survey (WERS) and the Workplace Industrial Relations 
Survey (WIRS) 

The Workplace Employee Relations Survey (WERS) series began in 1980. It was previously 
known as the Workplace Industrial Relations Survey, or WIRS - the name was changed in 1998 to 
better reflect the present content of the survey. The primary aim of the survey series is to provide 
statistically reliable, nationally representative data on the current state of workplace relations and 
employment practices in Britain. 

The WERS 98 Panel Survey dataset contains data from interviews conducted with management 
respondents at the same establishment in both 1990 and 1998. The 1990 interview data was 
collected as part of the 1990 WIRS. A random selection of establishments that took part in 1990 
were re-interviewed in 1998, using a questionnaire designed to update the picture of employment 
relations in each establishment and investigate changes over the period. 

Further information on the 1998 Workplace Employee Relations Survey data is also available from 
the ESRC-funded WERS98 Data Dissemination Service, which has been set up to provide expert 
advice about the survey and its analysis to both current and prospective users. The WERS98 Data 
Dissemination Service is located at the National Institute of Economic and Social Research; it is 
staffed by Neil Millward, John Forth and Simon Kirby. For further details, consult the Data 
Dissemination Service's web-site at: http://www.niesr.ac.uk/niesr/wers98. 

The Community Innovation Survey CIS2 

The 2 nd Community Innovation Survey was conducted in 1997. It has firm level data on 
employment change and introduction of HRM practices from a nationally representative sample of 
around 2000 firms. This database is comparable with the other European community innovation 
surveys. The data is mainly concerned with innovation, but it would in principle be possible to look 
at the information of organisational change and the number of qualified staff within the responding 
firms and relate this to firm level performance. In fact some preliminary work was done in this 
respect which linked radical innovative performance with the proportion of qualified staff within 
the firm (Tomlinson and Miles 1999). 

The National Child Development Study (NCDS) 

The National Child Development Study (NCDS) is a continuing longitudinal study which is 
seeking to follow the lives of all those living in Great Britain who were bom between 3rd and 9th 
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March, 1958. The aim of the study is to improve understanding of the factors affecting human 
development over the whole lifespan. To date there have been five attempts to trace all members of 
this cohort in order to monitor their physical, educational and social development including there 
occupational trajectories. The first four sweeps were carried out in 1965 (when they were aged 7), 
in 1969 (when they were aged 1 1), in 1974 (when they were aged 16) and in 1981 (when they were 
aged 23). 

In addition, in 1978, contact was made with the schools attended by members of the birth cohort at 
the time of the third follow-up in 1974 in order to obtain details of public examination entry and 
performance. Similar details were also sought from sixth-form colleges and FE colleges, etc where 
these were identified by schools. The third follow-up assessed the progress of the children at age 16 
and included medical history; IQ; medical and co-ordination tests; educational background; home 
environment; living conditions; ownership of consumer goods; relationship between child and 
parents; behavioural difficulties; educational expectations and aspirations; career expectations and 
aspirations; spare-time jobs held, spare time activities. 

The fourth follow-up, carried out when the children were aged 23, covered the following topics: 
employment, unemployment and periods out of the labour force; participation in government 
special schemes; apprenticeship and training; post-school education; marriage, cohabitation and 
children; housing and household details; family income, savings and investment; respondent- 
reported health state and health related behaviour; voluntaiy activity and leisure. The fifth follow- 
up when the cohort group were aged 33 covered the following topics: education and training; 
employment histoiy; housing history; partnership and family formation; income and wealth; health; 
health related behaviour; citizenship and participation; parenting; cognitive and behavioural 
development. Thus several variables based on childhood development and post childhood 
development (notably different training and educational experiences and career aspirations, 
unemployment and voluntary activities etc.) could be linked with actual careers and mobility 
patterns. 

Further information about the NCDS can be found on the CLS website: http://cls.ioe.ac.uk/ 

Social Change and Economic Life Initiative (SCELI) 

The questionnaire for this survey of around 6000 employees collected in 1986 in 6 different regions 
in the UK consisted of three sections: an interview schedule including questions to both 
respondents and their partners, a respondent's self-completion and partner's self-completion. These 
questionnaires include life histoiy and work histoiy data useful for analysing career and mobility 
patterns. The data also include several questions about the respondents' jobs and working lives. 

Employment in Britain (EIB) 1992 

In 1992 a survey of employed and unemployed people was undertaken in the UK partly based on 
the SCELI data. The project was performed under the guidance of Duncan Gallie of Nuffield 
College, Oxford, and Michael White of the Policy Studies Institute. Around 3800 employed and 
1000 unemployed respondents were interviewed about their working lives and jobs. Complete 
work histories were collected for all respondents which can be used for longitudinal studies and 
mobility analysis. Results of this work were published in 1998 (Gallie et al. 1998). (NB this 
database is not yet in the Data Archive.) 
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The skills survey 1997 

The Skills Survey undertaken in the UK in 1997 had the following objectives: to develop further 
the concept of and methodology for measuring different types of skills and to investigate the impact 
of various factors on skills and human capital, including personal characteristics and forms of 
education and training. Many of the questions on human capital in this survey are compatible with 
questions in SCELI and EIB noted above thus allowing some limited time series to be constructed 
mapping changes in the UK over a reasonably long period. The survey also aimed to investigate 
which particular skills were changing during the 1990s, and to what extent as well as investigating 
how skills were distributed among the employed population. 

National adult learning survey 

In autumn 1996, The Department for Education and Employment (DfEE) commissioned Social 
and Community Planning Research (SCPR) to cany out a survey of people's experiences of and 
attitudes towards learning. 

This 1997 National Adult Learning Survey (NALS) was intended to collect data which would meet 
the information requirements of the Department regarding adult learning, and to provide a basis for 
future monitoring. In particular, the survey aimed to identify the extent to which people were taking 
part in different types of learning (both vocational and non-vocational), the costs, reasons and 
problems involved and the benefits of learning. 

This dataset has extensive information about all aspects of education, training and learning based 
on interviews with more than 5,600 adults aged between 16-69 (both recent learners and non- 
leamers) in England and Wales. Careers, education or training advice or guidance received in the 
past three years was also considered as well as the respondent’s life event histoiy - e.g. marriage, 
moving home, losing a job, birth of children. Thus some mobility data is available that can perhaps 
be related to learning. 

Individual Commitment to Lifetime Learning: Individuals' Attitudes, 1993 

The Employment Department commissioned three studies of attitudes to individual commitment to 
learning. Taken together, the three studies have been designed to produce an overall picture of 
attitudes to adult learning. The first in the series examined individuals' attitudes to learning. The 
aim of this study, the first in the series, was to increase understanding of vocational learning. There 
were around 1400 people in the sample. 

Employers attitudes to learning 1994 

The second study was concerned with employers' attitudes to learning. The aim of this study was to 
increase understanding of the employers' role in lifetime learning; how they contribute to learning, 
their attitudes towards learning and the factors which influence their policies and practices 
including such things as the type of training provided, human resource practices, training 
assessment, who pays for the training, training information and careers guidance. Around 580 firms 
were interviewed. 





Providers attitudes to learning 1 994 



This study, the third in the series, aimed to explore the extent to which providers encouraged and 
supported commitment to adult learning, as well as identifying the factors which influenced their 
attitudes and helped shape their agenda. The study consisted of both quantitative and qualitative 
work with a sample of around 800 establishments. 

Family and Working Lives Survey, 1994-1995 

The aim of this study was to examine how different aspects of people's lives affect their working 
patterns in order to inform policy on equal opportunities and labour market flexibility. The study 
provides longitudinal information on the ways in which people participate in the labour market, and 
training, over the course of their lives. There are about 9000 respondents in the database. 

HESA databases 

The Higher Education Statistics Agency is the official body responsible for the collection and 
publication of statistical data about higher education. The Agency was set up in 1993 and began its 
data collection in the academic year 1994/95. Previously, a number of different organisations were 
involved in this work: publications previously issued by the Universities' Statistical Record are now 
available through HESA Services. For the future, all publications prepared by HESA are being 
marketed by HESA Services Ltd. 

HESA also has a 'Data Provision Service' which aims to provide a customised data enquiry service 
to cover information which may not be available from existing HESA publications. This falls into 4 
categories: 

Data on students in Higher Education 

Data on first destinations of graduates and leavers from Higher Education 

Data on Staff in Higher Education 

Data on financial aspects of Higher Education Institutions. 



Published data include the following tides: 

Higher Education Statistics for the UK 

Data Report - Students in Higher Education Institutions 

Statistics Focus 

Reference Volume - Students in Higher Education Institutions 

Reference Volume - Resources of Higher Education Institutions 

Reference Volume - First Destinations of Students Leaving Higher Education Institutions 

Higher Education Management Statistics - Sector Level 



Higher Education Management Statistics - Institution Level 
HE Finance Plus 
HE Planning Plus 

There are also a number of 'datapacks' available which provide tabulations of essential statistics for 
research into higher education (these are not free). 

Research Datapack 1 - Ethnicity 

Research Datapack 2 - Entry Qualifications in HE 

Research Datapack 3 - Course results 

Research Datapack 4 - First Destinations 

Research Datapack 5 - Disability 

Research Datapack 6 - Overseas Students 

Research Datapack 7 - Regional Issues 

Research Datapack 8 - Ethnicity in Higher Educations 

Research Datapack 9 - Academic Staff in Higher Education 

Research Datapack 10 - Non-credit-bearing Courses in Higher Education 




51 

51 



Part 4 



Results of using the UK Labour Force Survey to examine supply and demand for skills 



The importance of studies of mobility and human resources and the methodology 
employed 

There are at present few studies that link together the generation and movement of human 
resources within an innovation systems approach. Despite the fact that the mobility of knowledge is 
mainly facilitated by the movements of people, most studies of occupational mobility are done by 
sociologists who are on the whole interested in other matters. Attention is now beginning to turn to 
the mobility of people as it affects and is affected by science, technology, innovation and industrial 
change. For some early attempts at this see Tomlinson 1999, Miles and Tomlinson 1999, Akerblom 
1999, and Ekeland 1998. 

One of the first explicit recognitions of the importance of diffusion of knowledge through labour 
mobility was the OECD Canberra Manual (OECD 1995). This document explicitly focussed on 
human resources as they affect the workings of the science and technology system and contribute 
to national competitiveness. Stocks and flows of personnel were recognised as essential 
components and crucial objects of study for the analysis of economic systems. More recently the 
OECD has set up a focus group within the National Innovation Systems theme on human mobility 
which is for the first time attempting to produce comparable mobility data across countries. It is 
still too early to assess the success of this exercise. 

In what follows we attempt to measure stocks and flows in specific sectors of the UK economy 
throughout the 1990s. the data employed are the Spring waves of the 1992-1999 UK Labour Force 
Survey (LFS). Each wave has around 60000 economically active people out of a total of around 
140000 adults (the sampling unit is the household, hence there is information about non-employed 
people in the survey). The databases have information on mobility, training, education, job search 
patterns, occupation and sector etc. This allows us to break down data by sector or occupation and 
explore mobility patterns and training provision. Thus we can explore aspects of human resources 
within a stocks and flows framework and link it up to issues of supply and demand within a 
national innovation system. 

As pointed out in the introduction we are interested in certain high technology manufacturing 
sectors (aerospace; the chemical industry as a whole; pharmaceuticals; the oil sector; radio/TV and 
communications equipment manufacture; office and computer equipment manufacture) and several 
knowledge intensive service sectors (telecommunications; computer services; the research and 
development service sector). 

We explore three areas with respect to these sectors: demand for skilled workers, supply of skilled 
workers, and any mismatches that may be developing are isolated and assessed. Relevant policy 
conclusions will then be drawn. 

The demand for skilled workers can be measured in two ways: by the number of highly qualified 
employees within the sector and also by the number of knowledge workers in the sector 
(knowledge workers are defined by occupations that are managerial or professional corresponding 
to the top 3 groups of the standard occupational classification). We also look at how high training 
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provision is in each sector to assess the demand for increasing the knowledge and skills of 
employees. The survey asks whether any job related training was received within the last four 
weeks. 

We estimate supply of skilled workers by looking at mobility rates. Inflow mobility (i.e. the 
number proportion of workers flowing into a sector) gives us some estimation of the availability 
and willingness to move from another sector into the sector under consideration. A broader 
definition can also take into account inflows from non-employment into employment. We can also 
balance the inflow rates with outflow rates (i.e. the proportion of employees in the sector who 
leave). The labour force survey has data on the positions of eveiy employee in the sample and also 
information about what they were doing one year previously. It is using this time frame of one year 
that we estimate the mobility rates (this question is only asked in the Spring quarter hence all our 
figures refer to Spring of the respective years). 

Once we have an idea of the demand and supply in the chosen sectors, we can make some tentative 
remarks about mismatches and potential problem areas by combining the analyses noted. This is 
the most interesting aspect of this work. Then policy conclusions can be drawn which may help to 
focus the development of human resource practices for these sectors. We now proceed to the 
analysis of the LFS data. 



The demand for skilled labour 

We have data on the number of highly qualified employees in each sector (defined as those with 
tertiary level education ISCED 6 and 7) and also the level of training that was available to different 
groups of workers. This is used to estimate demand for qualified employees on the one hand and 
the demand for human capital development on the other at sectoral level. 



Table 2: Stocks of highly qualified workers by sector 



YEAR 


Aerospace 


Office/ 

computer 


Radio/tv/ 

COMMS 


Pharma 


Telecomm 


Computer 

services 


Research 


ALL 


1992 


32.8 


40.4 


48.7 


36.9 


27.8 


56.1 


65.3 


22.9 


1993 


32.5 


39.8 


38.9 


41.9 


20.6 


52.3 


61.0 


22.2 


1994 


24.6 


38.0 


29.3 


34.5 


24.6 


48.0 


62.9 


22.2 


1995 


29.9 


39.4 


29.2 


36.6 


23.7 


49.7 


58.5 


19.3 


1996 


28.6 


40.6 


27.3 


42.9 


29.5 


49.8 


63.8 


19.8 


1997 


29.8 


37.5 


29.5 


42.6 


28.2 


55.1 


70.7 


20.3 


1998 


34.8 


39.2 


27.0 


44.1 


32.7 


54.9 


66.5 


24.8 


1999 


32.8 


38.8 


29.0 


42.5 


35.6 


54.3 


63.5 


22.1 



This is the proportion of employees with tertiary education 



Table 3: Training provision by sector 



Year 


Aerospace 


Office/ 

computer 


Radio/tv/ 

COMMS 


Pharma 


Telecomm 


Computer 

services 


Research 


ALL 


1992 


16.4 


16.3 


15.7 


24.0 


23.0 


16.0 


23.8 


13.6 


1993 


20.2 


15.8 


15.9 


23.4 


20.5 


15.1 


22.7 


13.6 


1994 


19.5 


17.3 


15.0 


21.1 


15.6 


17.1 


17.6 


14.5 


1995 


18.3 


18.8 


15.2 


16.7 


19.3 


12.4 


15.6 


13.4 


1996 


17.5 


14.4 


16.8 


18.8 


16.8 


16.4 


12.9 


13.8 


1997 


18.5 


15.1 


13.6 


16.9 


15.2 


13.9 


13.4 


14.3 


1998 


17.8 


14.2 


14.2 


22.1 


19.2 


16.3 


20.0 


14.6 


1999 


15.8 


16.5 


20.1 


19.9 


19.4 


15.2 


19.2 


14.9 



This is the proportion of employees who received training in the last 4 weeks 





Training provision by sector 


Knowledge workers (occupational groups 1,2,3) 




Year/q 

TR 


Aerospace 


Office/ 

computer 


Radio/tv/ 

COMMS 


Pharma 


Telecomm 


Computer 

services 


Research 


All 


1992 


17.9 


16.6 


19.6 


31.7 


24.2 


17.4 


24.7 


19.6 


1993 


25.0 


18.9 


16.7 


27.3 


26.8 


14.1 


24.7 


19.4 


1994 


19.4 


18.5 


22.0 


25.4 


13.6 


18.6 


17.6 


20.2 


1995 


21.7 


23.9 


18.8 


21.7 


19.3 


12.6 


18.0 


18.8 


1996 


20.7 


16.7 


213 


19.5 


16.7 


15.7 


13.5 


18.9 


1997 


22.7 


17.2 


203 


21.6 


16.7 


14.0 


14.3 


18.7 


1998 


22.9 


17.6 


21.7 


28.7 


18.8 


16.4 


19.8 


19.2 


1999 


19.0 


20.1 


28.8 


23.1 


20.9 


15.4 


19.7 


19.8 



This is the proportion of knowledge workers who received training in the last 4 weeks 





Training provision by sector 


Educated workers (ISCED 6+7) 






Year 


Aerospace 


Office/ 

Computer 


Radio/Tv/ 

COMMS 


Pharma 


Telecomm 


Computer 

services 


Research 


All 


1992 


24.7 


20.2 


20.8 


34.6 


25.2 


18.8 


25.7 


24.2 


1993 


28.8 


18.0 


12.7 


29.4 


24.3 


13.2 


24.8 


23.6 


1994 


21.9 


21.6 


19.5 


32.4 


13.9 


18.0 


17.3 


24.2 


1995 


17.3 


23.0 


16.0 


25.8 


21.8 


13.4 


20.3 


22.8 


1996 


17.5 


14.4 


16.8 


18.8 


16.8 


16.4 


12.9 


13.8 


1997 


19.8 


19.7 


19.6 


20.3 


16.2 


13.4 


13.5 


22.2 


1998 


24.8 


15.1 


25.5 


24.2 


23.1 


18.4 


20.9 


22.7 


1999 


23.3 


20.5 


36.2 


20.3 


22.3 


16.0 


20.0 


23.3 



This is the proportion of educated employees who received training in the last 4 weeks 




54 



54 



BEST COPY AVAILABLE 



Some general conclusions from stocks and training data 



Stocks of qualified personnel are very high in these sectors. The overall average for all sectors is 
about one fifth of employees having tertiary education, but the sectors under consideration in this 
study have substantially more stocks of qualified personnel. For instance, office and computer 
equipment manufacture and computer services have around 40-50% while the research sector has 
around two thirds. Stocks, however, are very unevenly distributed between these sectors (e.g., 
research and computer services are much higher than aerospace and telecommunications). 



Although the figures fluctuate due to low numbers of cases in some instances, we can make some 
general statements about changes in the levels of stocks over the 1990s in these sectors. In some 
sectors stocks are generally falling (e.g., in Radio/TV/Communications equipment there appears to 
be a general decline from quite high levels to relatively low levels by 1999) while in most of the 
sectors stocks remain fairly constant or fluctuate in no particular direction (e.g., aerospace has 
around 30% for the whole period 1992-99; office and computer equipment and pharmaceuticals 
around 40%). Telecommunications appears to show a rise from around the low 20s to the around 
30% in the later period. 

Not only are stocks of qualified personnel high, but also training provision is generally high in 
these sectors also. This suggests that sectors that already have a high level of human capital are also 
keen on developing their human capital further. This suggests that demand for and maintenance of 
skill levels in high technology sectors and knowledge intensive services is of paramount 
importance. 



There is also quite uneven opportunity for training by sector. For example, computer services, 
which have a high level of stocks, have a relatively low level of training provision compared to, 
say, telecommunications. This suggests that employees in computer services arrive already trained, 
while telecommunications workers are more likely to be continually upgrading or being re-trained. 
Other points to note are that in most sectors considered here knowledge workers and already 
qualified staff are more likely to get training than the overall worker. This suggests that there is the 
possibility of a polarisation of skills and knowledge taking place in certain sectors (see figure 1). 

Figure 1 
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For example, based on 1999 figures, in computer services and research there appears to be a more 
equitable distribution of training than in radio/TV and communications equipment manufacture or 
aerospace. In the economy as a whole there also appears to be a sharp polarisation in human capital 
formation (14.9% of the whole sample received training in the last 4 weeks, compared with 23.3% 
of highly educated workers). 

There is thus evidence of polarisation of human capital formation even in some high technology 
and knowledge intensive sectors (Cf. The OECD Jobs Strategy). This is a cause for concern. In a 
knowledge based economy it may not be wise to exacerbate differentials in this respect. It is 
generally accepted that an overall upskilling of the population is required to reap the benefits of IT 
and other new technologies. Giving significant advantages to those who are already ahead in the 
game seems to be counter to prevailing wisdom. This evidence is only sketchy, however, and 
further research would be needed to investigate this properly. 

The other cause for concern is that it appears that most of these sectors show some decline (e.g., 
research, pharmaceuticals) or little change in overall training provision (e.g., in computer services) 
whereas for the economy as whole it has remained fairly constant. This must have consequences 
for national competitive advantage especially when many employers state that there are growing 
skill shortages. It must surely be significant that two key sectors of the UK economy are reducing 
their training provision, while very few are increasing it. 



The supply side via mobility indicators 

There are several ways in which mobility indicators can be constructed. The main differences are 
whether non-employed persons are allowed to enter the equation. For example, a broad definition 
of inflow mobility (i.e. the flow of workers into a sector as a proportion of the total employment in 
that sector) might include entrants from unemployment, the education system or other non- 
employed positions. Similarly outflows can include outflows to non-employed positions. A narrow 
definition might only include employees at both points in time (whether measuring inflow or 
outflow). There are advantages and disadvantages to both methods. For example a broad definition 
will give us more detail about the overall dynamics of an economy including the linkages between 
the education system or the take-up of unemployed people (for inflows) or the problems of labour 
scarcity due to retirements (for outflows). A narrow definition which only includes employees at 
both points in time gives a clearer picture of the dynamics of the more economically active 
population. This helps to understand the dynamics of employees knowledge flows rather than other 
types of knowledge flow. In what follows we concentrate on the narrow definitions of inflow and 
outflow mobility. (The UK LFS can also be used to calculate using broader definitions as it has 
non-employed and inactive members of the UK in its sampling frame at household level.) 

The inflow and outflow rates give us some idea about the supply available to different sectors and 
an indication of the levels of labour turnover in specific sectors. In the next section we attempt to 
link together the supply indicators with the previously reported demand and training figures to form 
employment profiles of the industries concerned. 
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Table 4: Inflow and outflow mobility rates 





Inflow mobility rates for hitech sectors - employees at time t and t-1 (%) 


Year 


Aerospace 


Office/ 

computer 


Radio/tv/ 

COMMS 


Pharma 


Telecomms 


Computer 

services 


Research 


1992 


3.0 


8.3 


2.2 


6.0 


2.6 


8.4 


3.6 


1993 


1.2 


7.9 


5.2 


5.4 


3.1 


9.9 


4.4 


1994 


1.6 


7.9 


9.0 


6.0 


3.7 


11.1 


4.9 


1995 


2.2 


13.2 


12.1 


4.5 


5.0 


11.4 


6.5 


1996 


5.8 


12.4 


12.6 


4.8 


5.8 


12.3 


7.5 


1997 


6.8 


10.8 


9.9 


8.2 


9.2 


13.3 


3.8 


1998 


6.7 


13.5 


12.1 


10.3 


10.4 


14.5 


7.5 


1999 


4.9 


11.8 


9.7 


8.7 


12.5 


10.9 


12.9 



This is the proportion of employees in yeart-1 moved into sector in yeart (ie narrow definition) 





Outflow mobility rates for hitech sectors - all employed at time t and t- 1 (%) 


Year 


Aerospace 


Office/ 

computer 


Radio/tv/c 

OMMS 


Pharma 


Telecomms 


Computer 

services 


Research 


1992 


4.6 


11.5 


8.7 


5.3 


1.5 


6.2 


6.7 


1993 


4.1 


6.9 


3.7 


4.3 


5.8 


7.2 


5.8 


1994 


5.5 


7.9 


7.5 


2.2 


2.6 


6.4 


4.9 


1995 


5.9 


8.3 


6.4 


8.3 


6.6 


6.7 


3.8 


1996 


4.2 


10.0 


9.3 


8.7 


5.2 


6.0 


7.1 


1997 


5.3 


9.6 


8.8 


2.8 


5.7 


5.7 


6.0 


1998 


4.0 


11.9 


7.9 


5.8 


7.6 


7.5 


6.7 


1999 


3.9 


9.8 


12.1 


5.9 


9.4 


6.3 


8.8 



This is the proportion of employees in yeart-1 moved out of sector but remained employed in yeart 



(ie narrow definition) 





Inflow mobility rates for hitech sectors - employed at t- 1 and knowledge workers 

(SOC GROUPS 1 -3) AT TIME T (%) 


Year 


Aerospace 


Office/ 

computer 


Radio/tv/ 

comms 


Pharma 


Telecomms 


Computer 

services 


Research 


1992 


1.2 


5.5 


0.0 


0.9 


4.0 


4.1 


2.2 


1993 


1.7 


4.5 


5.9 


5.1 


2.7 


6.9 


5.2 


1994 


2.2 


4.9 


10.6 


5.4 


1.8 


11.0 


4.0 


1995 


2.6 


9.2 


6.3 


2.5 


5.6 


8.6 


3.7 


1996 


1.8 


9.9 


13.8 


3.3 


5.3 


9.1 


5.9 


1997 


6.4 


7.7 


8.6 


7.7 


3.0 


13.0 


2.5 


1998 


6.7 


11.4 


3.2 


9.2 


9.0 


12.5 


4.7 


1999 


4.3 


7.0 


4.9 


5.9 


6.7 


10.1 


13.4 



This is the proportion of employees in year t-1 moved into sector in year t (ie narrow definition) 
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Outflow mobility rates for hitech sectors - knowledge workers at time t (%) 


YEAR 


AEROSPACE 


Office/ 

computer 


Radio/tv/ 

comms 


Pharma 


Telecomms 


Computer 

services 


Research 


1992 


4.2 


9.6 


6.9 


4.3 


2.0 


4.9 


7.4 


1993 


5.5 


7.0 


4.0 


5.1 


4.7 


3.8 


4.6 


1994 


8.7 


5.6 


6.7 


2.8 


3.5 


4.7 


5.9 


1995 


4.2 


6.8 


1.7 


7.1 


8.6 


4.0 


2.7 


1996 


6.0 


9.3 


12.5 


7.8 


6.5 


5.1 


4.6 


1997 


4.1 


7.7 


3.6 


3.2 


3.5 


4.2 


2.5 


1998 


3.8 


12.7 


7.6 


3.6 


5.2 


6.5 


4.1 


1999 


4.3 


8.3 


7.9 


3.8 


10.8 


4.5 


8.4 



This is the proportion of employees in year t-1 moved out of sector and employed in year t (ie narrow 



definition) 





Inflow mobility rates for hitech sectors - high qualified workers (ISCED 6+7) at time t (%) 




Hi tech sectors 






Knowledge intensive services 


Year 


aerospace 


Office/ 

computer 


Radio/tv/ 

comms 


Pharma 


Telecomms 


Computer 

services 


Research 


1992 


4.4 


6.8 


1.2 


3.0 


3.4 


3.5 


3.7 


1993 


1.4 


2.5 


5.6 


6.7 


3.9 


11.0 


4.8 


1994 


2.2 


2.9 


8.3 


7.3 


3.6 


14.2 


6.2 


1995 


5.2 


9.3 


8.1 


3.3 


3.6 


10.1 


2.8 


1996 


4.9 


8.0 


12.8 


2.0 


7.4 


8.5 


5.2 


1997 


6.2 


8.8 


14.0 


9.7 


7.4 


14.5 


1.4 


1998 


6.2 


10.5 


9.5 


14.0 


6.9 


13.3 


5.3 


1999 


3.3 


5.8 


4.4 


8.8 


10.0 


10.6 


13.8 



This is the proportion of employees in year t-1 moved into sector in year t (ie narrow definition) 





Outflow mobility rates for hitech sectors - high qualified attime t (%) 






Hi TECH SECTORS 






Knowledge intensive services 


Year 


Aerospace 


Office/ 

computer 


Radio/tv/ 

comms 


Pharma 


Telecomms 


Computer 

services 


Research 


1992 


2.3 


11.7 


6.6 


3.0 


1.4 


3.5 


7.1 


1993 


4.8 


8.4 


4.2 


6.7 


6.7 


5.8 


5.6 


1994 


9.0 


5.7 


5.7 


3.3 


3.6 


4.5 


7.0 


1995 


8.0 


10.1 


2.5 


10.1 


7.8 


6.2 


3.5 


1996 


2.5 


8.0 


14.6 


6.8 


5.0 


6.2 


3.8 


1997 


6.2 


8.8 


6.5 


3.8 


5.3 


6.0 


3.4 


1998 


2.8 


13.0 


13.6 


3.9 


9.4 


7.0 


7.1 


1999 


2.5 


9.3 


6.5 


6.4 


9.4 


4.9 


9.4 



This is the proportion of employees in year t-1 moved out of sector but still employed in year t (ie 
narrow definition) 
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General remarks concerning the mobility rates 

Inflow mobility to the high technology sectors considered seems to be generally increasing 
throughout the 1990s, but this is tailing off for Radio/TV/Communications and Office and 
computer machinery manufacture. The inflow figures are generally high for Office and computer 
machinery manufacture, Radio/TV/Communications equipment and Pharmaceuticals relative to 
Aerospace. 

Inflow mobility to knowledge based services is also generally increasing. Inflow mobility of 
Computer services has been the highest throughout the 1990s, but now Research and 
Telecommunications has caught up with it. 

Outflow mobility is far less clear, but it is generally lower in the service sectors considered here. 
Outflow mobility is also generally increasing in these services (except for computer services). It 
also appears to be increasing in office/computer equipment manufacture and radio/TV and 
communications equipment manufacture, while in aerospace it has remained fairly constant and 
any trend is rather unclear in pharmaceuticals 



Synthesis of the results by sector - combining the demand and supply figures 

The following graphs plot the results for the various sectors. They show the stocks of educated 
personnel in each sector, the overall training provision for each sector and the inflow and outflow 
mobility rates of knowledge workers in each sector. This combination of figures gives us a useful 
profile of each industiy from a human capital supply and demand perspective which can be used to 
assess potential problems and highlight differences between sectors at the national level. The 
results are summarised in table 5 and discussed in the next section. 

Manufacturing sectors: 

Figure 2 
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Figure 5 
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Knowledge intensive Services: 



Figure 6 
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Figure 7 
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Figure 8 



Research and development 
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Table 5: Summary table of the supply versus demand by sector 





Stocks 


Training 


Inflow 


Outflow 


Aerospace 


Generally 

STABLE AT 
AROUND 30% 


Fairly stable 
AROUND 20%, 
POSSIBLY SLOW 
DECLINE 


Generally very 
low 


Usually higher 

THAN INFLOW, BUT 
CONVERGING 


0 FFIC E/COMPUTER/EQUIPT. 


Very high 
AROUND 40%, 
STABLE 


Fairly stable at 
around 17% 


Quite high at 
around 10% 


Quite high at 

AROUND 10%, 
GENERALLY 
FOLLOWS INFLOW 


Radio/TV/Comms. Equipt. 


Declined from 
A HIGH OF 50% 
IN 1992, NOW 
STABLE AT 30% 


Fairly stable at 
15% 


Appears erratic 

(LOW NUMBER OF 
CASES) 


Appears erratic 

(LOW NUMBER OF 
CASES) 


Pharmaceuticals 


High at around 
40% 


Appears to be 

SLOWLY 
DECLINING TO 
AROUND 20%, BUT 
WITH SOME SIGN 
OF RECOVERY 
1999 


Gradually 

INCREASING, BUT 
LOW 


Erratic. 
Appears to be 

LOWER THAN 
INFLOW 1997-99. 


Telecommunication 


Increasing 

RAPIDLY TO 

around 33% 


Fluctuates 

AROUND 16% 
FROM A HIGH OF 
23% IN 1992 


Increasing 

TREND 


Increasing 

TREND 


Computer services 


Very high at 
around 55% 


Relatively low 

AT AROUND 16% 


Increasing 
trend. Greater 

THAN OUTFLOW. 


Low AND STABLE 
AT AROUND 4% 


Research 


Highest 
around 65%, 

ALSO SEEM TO 
HAVE AN 
UPWARD TREND 


Has declined, 

BUT SIGNS OF 
RECOVERY 


Fairly stable, 

SIGNS OF INCREASE 
TOWARDS 1999 


Fairly stable, 

SIGNS OF INCREASE 
TOWARDS 1999 
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Discussion and conclusions 

Table 5 which summarises the results of the synthesis shows that the sectors with the highest stocks 
are Office and computer machinery manufacturing, computer services, pharmaceuticals and 
research and development. This suggests that demand for graduates and highly qualified people 
will especially be in these sector. This suggests considerable investment might be made in higher 
education and shifts in provision of courses oriented towards these sectors might be prioritised. 
Furthermore there has been a significant growth in demand for skills in telecommunications 
towards the end of the 1990s. Again provision of training and education oriented towards this 
sector should be considered as essential (especially as training provision within this sector appears 
to have declined). 

Deficiencies in training provision are apparent in computer services, although this must be offset by 
the fact that this sector has extremely high stocks of qualified personnel. Pharmaceuticals and 
research and development also show a decline in provision which is potentially worrying. The 
other sectors appear to have fairly stable training provision. In any case it must be borne in mind 
that provision of training is higher in these sectors than the average for the whole economy. 

In terms of mobility the sectors that appears to have high fluidity in terms of inflow and outflow are 
telecommunications and office and computer equipment. Again steps could be taken to reduce the 
outflow rates from these sectors if this seemed appropriate. Computer services and pharmaceuticals 
appear not to suffer from this problem having higher inflows than outflows. This appears set to 
continue. 

The general impression of skill problems in the UK economy from the literature review point to the 
need for the government to focus on several key areas: 

• Fostering more management skills among skilled employees 

• Fostering a more business like orientation and entrepreneurial style among professionals 

• Promoting multidisciplinarity 

• Reducing brain drain especially to the US in key sectors 

• Promotion of clusters of high technology industries 

• Encourage the creation of professional bodies for new high technology industries such as 
photonics 



The first three points could be addressed at university level. If more graduates are trained or given 
the opportunity to undertake some management courses and focus on courses with 
multidisciplinaiy awareness this could reduce problems experienced by many high technology and 
knowledge based firms. The last three points suggest a focus on creation and maintenance of a 
suitable infrastructure for certain key sectors. This would involve the maintenance of, say, science 
parks, regional developments and grants for specific industrial clusters and the fostering of dynamic 
local labour markets which reduce the level of brain drain. We end the report with an example of 
how the type of data generated above might be used in a more systematic way and with a warning 
as to how different sectors require quite different strategic policies in order to maintain 
competitiveness. 
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A knowledge economy example: Comparing computer services with telecommunications in the 
UK 

As an example of how this type of analysis might be used within a specific systemic context 
consider that in the 'knowledge based' or 'new economy' two crucial sectors for progress are the 
telecommunications services (TS) and computer services (CS). Two sectors which have been 
analysed above with respect to the supply and demand of human resources in the UK. If the state 
were to implement a strategy to bolster the knowledge driven economy based upon a focus on these 
two sectors then a common strategy between the sectors would be rather inappropriate given the 
differences in mobility and human resource patterns in the 2 sectors. 

For example, CS has very high stocks of educated workers and high training provision while TS 
has low stocks and higher training than CS. The high stocks required by CS are already manifesting 
themselves in the UK. Immigration controls are being relaxed in order to allow IT qualified 
graduates from abroad to work in the country. The figures on mobility show that there is no 
problem keeping such workers in the industry once they enter in (inflow rates are much higher than 
outflow rates). 

In TS on the other hand inflow and outflow rates are more or less congruent, but on the increase 
throughout the 1990s. This is the case whether we look at overall mobility or just knowledge 
workers (i.e. professionals and managers). Therefore relatively speaking TS have more labour 
fluidity and more of a problem than CS in terms of retaining people. The TS training figures may 
reflect this fact plus the fact that the stocks are also lower. So in terms of policy, for 
telecommunications it would be more useful to introduce training programmes of a different type 
than for CS and also to attempt to reduce the outflows from TS, perhaps by offering programmes 
and incentives to telecommunication firms that help to retain staff. 

Note that this analysis tells us nothing about mobility within the sector which may be of crucial 
importance for individual enterprises. Whereas the computer services sector seems to be doing 
relatively well in terms of retaining highly skilled staff and having less fluidity this tells us nothing 
about the problems that individual firms within sectors may be having. Firms may have extreme 
difficulties with poaching or training employees who then leave to go to rival firms. 

It seems on balance that if policy makers wanted to target training programmes or influence 
competitiveness in the knowledge based economy they would be better off devoting more 
resources to telecommunications than to computer services in terms of flexible labour market 
policies and training. On the other hand the high stocks in CS indicate that there is huge demand for 
qualified staff in CS. This suggests that provision of computer related HE courses must also be a 
priority. Recent employee based evidence also increasingly supports the need for computer based 
skills in general in any case (Green et al. 1999). 

There was also evidence of polarisation of training provision in TS, but not CS perhaps indicating 
an area to be addressed also. It may be better to encourage telecommunications firms to train their 
less skilled staff as well as their knowledge workers. While in CS there may be a more democratic 
system in place. This quantitative evidence would need further investigation to be conclusive and 
perhaps some qualitative work would help to shed more light on these results. 
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Appendix A: Data for the Chemical sector (which includes 
pharmaceuticals) 





1992 


1993 


1994 


1995 


1996 


1997 


1998 


1999 


Inflow 


5.3 


4.6 


5.2 


6.0 


4.5 


5.7 


8.0 


7.2 


Outflow 


73 


5.3 


4.2 


7.8 


7.8 


4.5 


7.4 


8.1 


Knowledge workers: 


















Inflow 


2.0 


3.4 


4.3 


4.3 


2.0 


5.1 


6.4 


5.0 


Outflow 


5.2 


5.4 


4.0 


6.7 


6.4 


4.2 


5.2 


5.9 


Tertiary education: 


















Inflow 


4.0 


4.0 


5.5 


5.6 


2.1 


4.8 


9.2 


8.1 


Outflow 


4.0 


7.6 


4.1 


9.7 


8.4 


4.1 


3.4 


8.1 


Stocks 


30.8 


30.0 


28.5 


28.4 


31.6 


31.0 


33.9 


34.6 


Training 


18.6 


18.1 


19.6 


17.3 


17.3 


16.9 


20.4 


16.7 
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The supply and demand 
of high technology skills 
in Norway 



Anders Ekeland 
STEP group, Norway 



Introduction 



This report is one of three country studies in a pilot project looking at the supply and demand 
of high technology skills. The other two country reports are from the UK and the Netherlands. 
In our study of supply and demand for high technology skills, we are going to take a closer 
look at skills in the high-tech sectors of the Norwegian economy. High-tech sectors are 
characterised by requiring advanced skills, they are often R&D intensive and they often 
experience rapid changes in products and technology. These factors make these industries 
particularly interesting and important when trying to study the problems of skill mismatch. In 
addition, these sectors are often regarded as potential growth sectors. For policy makers 
concerned with economic development, knowledge flows and technical change these sectors 
are often regarded as the most interesting. 

The actual choice of sectors to be defined as high-tech is based on the UK country study that in 
many ways has functioned as “template”. We will in this study also to a certain extent discuss 
that choice. Too often certain sectors are regarded as high-tech without much critical reflection 
on what that actually means, running the danger of restricting analysis of high-tech skills to 
certain sectors that are in fashion. And as we all know - fashion is a volatile phenomenon. 

The following analysis has two main aims: First, to study the development of high-tech sectors 
in terms of labour mobility and supply of training. Such a study is important for the very 
simple reason that we are talking about very skill-intensive industries. Secondly, Norway has 
both register data 1 and Labour Force Survey (LFS) data that can be used whereas most 
countries only have LFS data. We will use both data sources and discuss their strengths and 
weaknesses. 

The report consists of the following sections: 

Parti: Literature review 

Part2: Analysis of national data 




1 Register data is based on various public administrative registers. 
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Part 1 



The Norwegian literature on skill mismatches 



There exists a considerable literature in Norway on skill mismatches and the forecasting of 
future skill needs. The literature may roughly be divided into three according to the methods 
and data used: 

• Direct indicators (registers of vacancies, surveys of employers and employees) 

• Empirical demographic/economic forecasting models 

• Macro economic econometric models 

It is of course impossible to summarise this vast literature, written over the last four decades in 
just a few pages. For the issues focused on in this report we think that there are a few topics 
that are of special interest to the present study: 

• are we able to forecast the future need for skills - and if so - to what degree of detail - 
and by which methods? 

• if we are able to foresee the need for skills - are the political systems willing to try to 
implement the necessary policies? 

• if the political system is willing - will the implemented policy deliver the result 

• and if one misses - what are the costs of substituting and training? 

The basic need for forecasting the output of various types of skills cannot be denied on a 
general level. It takes several years to educate a highly skilled person, so to avoid bottlenecks 
in the near future one has to be proactive. And very often it takes more years to expand the 
staff, move to or build new buildings. All kinds of mundane tasks that require time if one must 
expand more than marginally an existing field. Even more difficult and time consuming is to 
build an entirely new field - the prime example in the last three decades is of course ICT. 

A basic problem is of course who ought to formulate the needs for the expansion of existing 
skills, and especially difficult is the creation of entirely new fields of education? General 
answers like “the public” or “the market” only raise further questions, because there are many 
questions to deal with before one is down to an operative level. The public sector is a complex 
system of actors, parliament, government, different levels and institutions. 

The parliament is not going to make detailed decisions - at least not without expert advice - 
and if expert advice is given are the parliament to overrule the expertise? The problem of 
policy versus expertise is repeated at various levels in the governmental apparatus. It is no 
easier to decide who is going to be the voice of the "market", especially concerning long-term 
issues like supplying skills for markets that do not exist, but that will emerge due to the future 
development of various technologies. 

In addition comes of course that the last four decades have seen an unprecedented expansion 
of higher education, first during the sixties, for some periods the growth has slowed down a 
little, but the secular trend has been veiy clearly expansive. But let us try to go through these 
questions one by one - although they are highly interrelated. 
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To describe how national educational systems as a whole and the various subsystems are 
regulated one can use a model with three principal types of authority 2 : 

• Public authorities - various levels, both politicians and various types of expertise 

• Markets - the demand for education from new generations and the demand for 
generic and specific skills from employers. 

• Academic and professional bodies 

Eveiy national system of skill production - and its various subsystems - is of course not 
governed by only one of these types of authority. They are the result of the relations between 
these three types of authority. 



Are we able to foresee the future need for skills? 

Before one starts to summarise the track record of the efforts in Norway, one might ask the 
more general question - are we able to satisfy today’s need for skills? Because one should by 
no means take for granted that we are in an optimal situation now, and that the only task at 
hand is to take into consideration the unknown and/or uncertain challenges of the future. There 
is always a discussion how well adapted different types of education are to the multiple needs 
of contemporary society. An eternal discussion of what those needs are and how well they are 
met. 

Different political, professional and pedagogical views structure this debate. Even veiy 
homogenous interest groups might have different strategic and tactical points of view of what 
is actually needed. Should education be more general, focusing on "eternal" elements of skill 
or should is be veiy closely adapted to the technologies actually used. To take an example: a 
university level study of economics - how well is that actually suited to the needs of those 
employers that employ economists? These are not simple questions, and they get worse by an 
order of magnitude when confronted with different emerging technologies. 



Forecasting the dimensions of different fields of education 

The track record of forecasting the future need for specific skills - either existing sets of skills 
or new skills is not the best one, but of course there is not a single cause for that. Because if the 
model were that simple then the forecasters would have corrected that a long time ago. Most 
forecasts have of course not missed the general need for more highly educated people. At 
times since the Second World War there were more or less strong voices warning that there 
would be an overproduction of highly educated people. But today that is not regarded as a veiy 
important issue. Experience shows that all the educational capacity that has been built is 
mostly used, no matter what the specific content. The education institutions that experience 
less demand for their services in most cases manage to adapt to new needs - so there has been 
no chronic oversupply of specific types of skills. 



2 The model is taken from Burton Clarke (1983). This section draws heavily on Aamodt 
(1999) where Burton Clarke’s model is used in analysing the regulation of higher education 
in Sweden, UK and USA. 
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The last four decades has witnessed a “massification” of higher education. This process will 
probably not stop before having at least 15-16 years of education becomes the general norm, 
as seven and nine years of education has been the norm earlier. To have at least twelve years is 
rapidly becoming the norm in Norway today. 

But in case one fears that such a massification of education would result in an overproduction - 
who is going to decide when enough is enough? There has up to now - as mentioned above - 
been an insatiable demand for higher education in general. This demand is in our opinion to a 
large extent not motivated by short term economic motives or accurate calculation of “net 
present value of future income streams”, but by more strategic concerns of a social and 
political kind by broad layers of society 3 . Knowledge, education implies social recognition, 
feeling less inferior to various elites, mostly a decent income, an escape from hard and/or 
routinised work etc. 

There are in the literature clearly two different worldviews. On the one hand the 
“particularists” - those who believe that various technologies demand a very specific set of 
skills. The particularists often see skill mismatch as a technical problem in a “production 
function” framework. On the other there are the "generalists", who emphasise the general 
“ability-building” aspects of education. The generalists tend to believe that an important 
element of any higher education is the ability of problem solving, the self-confidence needed 
to take difficult decisions etc. The generalists argue that a lot of education for example in the 
humanities and social sciences is not direcdy useful in a narrow technical sense and that also 
technical education becomes more useful when it is aware of the “other” aspects of technology 
- understanding the needs of the end-users of technology, understanding economics, 
entrepreneurship, team-work etc. The “generalists” are in addition as a rule more open to 
consider the social, cultural, political/democratic dimensions of education. 



The problems of skill mismatches -different approaches 

There are as mentioned above three main approaches to skill mismatches: 

• using “direct” indicators like vacancies and queues 

• empirical, demographic forecasting models 

• econometric models 

Of course there is considerable overlap between these approaches. The use of direct indicators 
of course is based on a more or less explicit model of how labour markets function. The 
empirical/demographic models likewise have to model how supply and demand for 
skills/education and the econometric models uses as data indicators of vacancies and 
demographic data, but still we think this typology is useful. 



3 Cf. Aamodt (1999) and Skoie and Aamodt (1991) 



O 

ERIC 



73 



72 



Direct indicators - using registers and surveys 



The Nordic comparative study - Tema Nord 1995 

One way of dealing with the problem of measuring skill mismatches is to try to study in detail 
the matching process on the labour markets. One seeks to construct indicators for the 
mismatch between the skills of persons seeking new jobs and the kind of skills in demand by 
employers. This is done in a comparative Nordic study from 1995 4 . 

The study starts by ordering the different phases and events on the labour market 



Figure 1: Friction and mismatch on the labour market 



Initial offer 



Contract signed 
Offer withdrawn 
Renewed public 
offer 
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offer 
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extraordinary friction 
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In order to define an indicator of skill mismatch one must first of all one has to draw a line 
between normal friction in the labour markets from various degrees of extraordinary 
friction/skill mismatch. There are of course a lot of factors influencing the degree of friction, 
like attitudes to geographical mobility, wages, reaching all potential job-seekers in a labour 
market segment with the job offer. But even if we assume that these factors are constant, it is a 
complex task to use the available data about vacant jobs, number of people applying for 
specific jobs etc. to get a good, pure indicator for skill mismatch. One gets for example 
different estimates for the number of job seekers using the register for the total number of job 
seekers than the Labour Force Survey -due to different definitions. 

The study defines four different measures of skill mismatch and estimates them by using 
register data. The estimates are for different geographical units like municipalities and 
counties. There are also estimates on the need for geographical mobility, the lack of/need for 
more work experience and further education to reduce the mismatch. The study also looks at 
the occupations and/or branches of industry with the greatest disproportion between the 
number of jobs offered and the number of job seekers. In Norway the sectors in 1993 with the 
greatest need for more people was clearly education due to the baby boom in the late eighties 
and early nineties and health. The next group comprises various services, including IT. 

In addition to the estimates based on register data the study reports on a series of surveys done 
in Norway where a sample of employers announcing jobs of more than a weeks duration were 
asked about what would be the best qualification for this specific job. It is not asked only what 
the employer realistically thinks they can get on the labour market today, what the firm regards 
as sufficient. The employer is asked to disregard the different wages for kind of skills - to 



4 Larsen, Eriksen and Devoid (1995) 
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hypothetically regard the wage as fixed to try to single out the importance of education and 
previous work experience. The employer is also asked to give the person who finally was 
employed in the job a questionnaire in order to get information about their background and 
map the job seeking efforts of the employee. 

Such surveys with two questionnaires have been done in 1989, 1990, 1991 and 1993 in 
Norway and in 1991 in Sweden. The categories of jobs are rather broad so the branches 
focused in this study are not identifiable, but the methodology used is interesting and could be 
used also for more specific branches and skills. 

There are of course problematic aspects of this method connected with the fact that the 
employers might be rather myopic - even if they are able to disregard wage differentials etc. 
and actually tell what would be the best set of skills for the job. It is an open question how 
good such a method is for forecasting their needs some years ahead due to technological (and 
other) changes in society. 

Since doing this kind of measurement exercise is rather costly - those who believe that a great 
deal of substitution and/or retraining can take place would not see detailed measurement of 
skill mismatches using this kind of survey as being worthwhile. 



Empirical forecasting models 

There is a large literature on forecasting the needs for various occupational groups, the need 
for recruitment to the universities and research institutes 5 . Such studies are done continuously, 
In some countries this is part of a tradition of public planning and policy intervention, in others 
they are presented more as analyses of specific markets. As mentioned above, the track record 
of such forecasts is not that impressive, so today they are used as one piece of information to 
fit into a broader picture. Often it is useful to make such an estimate, because one forces 
oneself to try to single out the most important determinants for the demand for skills and 
possible skill mismatches - and to learn from the mistaken estimate what factors/mechanisms 
were poorly understood. But it is also important to realise that even if the estimates for the 
future demand are sufficiently correct, it is by no means given what policy conclusions should 
be drawn. 



Estimates and policy - the case of primary school teachers 6 

Often one can hear in public debate around problems on the labour market that it is strange 
that one cannot estimate correctly the number of teachers since we know at least six years in 
advance how many children will start school, how many teachers that go into retirement etc. 
There are more volatile factors influencing the demand for teachers and many of the estimates 



5 A large part of this literature comes from the Norwegian institute of research on research 
and education, Norwegian abbreviation is NIFU, but also other Norwegian research 
institutions have contributed considerably to this field. The institute was set up in the sixties 
when the optimism regarding the possibilities for planning and controlling the long-term 
supply of skills and academic training was greater than it is today. 

6 The case is discussed in Aamodt (1999), a Pro Memoria written by Lars Brandell in the 
Swedish National Agency for Higher Education is printed as an appendix. Brandell deals 
with this issue in great detail and illustrates the great variations in cohorts and the resulting 
consequences for the demand for teachers. 
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made for the demand for teachers have not been very close. But there is an aspect of this that 
is often overlooked: namely that the number of children vary considerably due to considerable 
changes in fertility. These variations are so great - the number of graduated teachers needed 
on the top of the boom might be the double of the number needed when the small cohorts are 
at school age. The variations happen within a decade or less so that it is simply impossible for 
the education system to build up/reduce the capacity for graduating teachers accordingly. That 
means that in the boom years people who are not qualified teachers are employed and one 
might not want - or for legal reasons be able to dismiss - them rapidly enough. In addition 
comes the question of the individuals right to become a teacher personally taking the risk that 
the labour market might be adverse in a period after examination. 

Estimates and policy - the case of IT-skills 

In most countries one is experiencing a lack of ICT skills in the late nineties. It is generally 
believed that ICT skills are vital in the development of key sectors of the economy and will be 
so for a good number of years, due to the generic, pervasive character of this set of 
technologies. The ICT skills are interesting since they pose all the classical questions of how to 
minimise skill mismatches. 

• were different institutions able to foresee the demand for ICT skills - and the kind of 
skills needed? 

• And if so - did the authorities take the necessary steps to meet the correcdy estimated 
need for ICT skills? 

• And if they did not - why - and have they learned anything from these experiences? 

The ability to forecast the need for ICT skills 

In Norway one can roughly divide the period after WWII in an early period - until the 
mid-seventies when one underestimated the potential of - and consequendy the use of 
computers. But with the advent of mini-computers from firms like DEC 7 and Norsk Data in 
the late seventies and even more with the introduction of personal computers, “everybody” 
realised in the mid-eighties that a major new technology shaping our lives in various ways had 
arrived. 

At that time the employer organisation Confederation of Norwegian Industry (Norges 
Industriforbund) had their yearly conference “Industrial forum” (Industriforum), a meeting 
place for top leaders of industry and the political establishment - from the ministers of trade, 
industry and top civil servants to the leaders of the political youth organisations. The 
universities and research institutes were also well represented. This was an important and 
representative forum. In the opening speech, the president of the Confederation said: 



There has always been a gap between the needs of industry and the capacity of the educational 
system, this problem is now becoming more serious than ever . . .Especially we lack persons with 
IT-skills and there is also a lack of people with education in various other fields of technology. 



This opening speech was followed up by the Vice President of the Confederation providing a 
much more detailed analysis of the needs of industry and the bottlenecks it was facing. It 



7 Digital Equipment Corporation, well know for machines like PDP1 1 and VAX. 
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launched a ten year plan with very specific targets, being very outspoken about the lack of 
response from the political establishment to the very clear signals of bottlenecks. Underlining 
that there was no lack of students or forecasts demanding a radical increase in the number of 
graduates in key fields of science. 

In the aftermath of the conference a special study was published by the Confederation 
specifically on this topic. In this study a ten-year plan with detailed quantitative targets was set 
out. These targets were controversial. The leading experts - the institute for research on 
research and education held that lower numbers of engineers and ICT persons were needed. 



A very precise forecast of technological development 

Several other attempts were done at quantifying the need both for technological skills in 
general and ICT skills in particular. NIFU made a study with the tide “The need for IT- 
educadon” (“Behovet for datautdanning”) in 1985 s . This is a rather remarkable study because 
it focused a great deal on discussing in detail both the possible technological scenarios - and 
the corresponding educational needs. The study described the typical computer in 1974, 1984 - 
the year of the study - and ten years ahead to 1994 - and they were remarkably clairvoyant 
about the typical computer in 1994 on parameters like: 

• type and speed of processor 

• amount of RAM 

• size of hard-disk, development of other storage media 

• other related technologies (fiber-optics, e-mail, Local Area Networks etc.) 

This was not pure luck or a stroke of genius, but reflected that the development of computers, 
i.e. PCs at that time was on a certain technological trajectory that made it possible to foresee 
further developments with a sufficient degree of accuracy for the purpose of estimating the 
need for ICT skills. 



The expansion in the late eighties 

The demands both from the private sector and researchers probably led to an expansion of IT- 
education in Norway, mainly as a part of the “National Action Plan for IT”. This expansion 
might have continued into the nineties if the business cycle had not changed rapidly from late 
1986. At that time the locomotive of the Norwegian IT industry, Norsk Data began to have 
serious problems and the oil price plunged from above $30 a barrel to just above $10. The 
banks - a very big employer of IT -skills were in crisis and had to be rescued by the state. The 
oil industiy also had to be much more careful about costs, starting big new IT-projects is not 
the thing you do in such a business climate. This meant that the very optimistic forecasts from 
the mid-eighties seemed to be refuted by actual events. An indication of this is the 
unemployment rates for various groups of highly skilled IT-engineers. 



8 NIFU/Jahnsen (1985) 
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TABLE 1: UNEMPLOYMENT RATES 6 MONTHS AFTER GRADUATION*, 1987-1997 



EDUCATION 


1987 


1989 


1991 


1993 


1995 


1996 


CAND. SCENT FROM 
UNIVERSITY 


0,0 


10,0 


7,5 


8,1 


7,8 


2,4 


CIVIL ENGINEERS, 
TECH. UN1V. 






3,3 


3,3 


6,6 


1,6 


ENGINEERING 
SCHOOLS (2-3 YEARS) 






13,6 




27,9 




OTHER HIGH 
SCHOOLS, 3 YEARS 


0,0 


11,8 




12,2 






ALL HIGHER 
EDUCATED 


3,2 


5,7 


6,8 


9,2 


12,4 


10,3 



* The rates are for those who graduated in the Spring, for the Technical University in Trondheim the majority 
graduates in the autumn, but one claims that the numbers are indicating the trend conectly. 

Source: NIFU (1997), the survey of graduates (Kandidatundersokelsen) 

The table clearly shows the rapid adverse change in labour market conditions for the newly 
graduated. There is no reason to think that there was any significant long-term unemployment, 
but probably many had to take jobs that they were overqualified for. 

One aspect studied when looking at the post-graduates 6 months after graduation is their 
subjective feeling of the relevance of their education to the job they have got (Amesen 1996). 
There are clear differences between the rate of unemployment and the “rate of relevance”. The 
data seems to support the hypotheses that accepting jobs that are seen as less relevant are more 
frequent when unemployment is high. 

There are market differences between social scientists and natural scientists. But one should 
not jump to quick conclusions from this, for several reasons all of them related to the 
mechanisms using certain types of education in new contexts, branches. The humanities, social 
scientists and partly law have always been more “generalist”, while other educational branches 
have been more narrowly used. Since the mid-nineties was the first period where the highly 
educated experienced some major problems on the labour market there are reasons to believe 
that this “shock” made the various professions more open minded about what could be seen as 
areas where their skills could be used. Another finding is that there is not a simple relationship 
either between the number of graduates, or the growth in the number of candidates, and the 
unemployment rate. This is not surprising since there are various processes that interact: the 
business cycle, search/matching and learning processes by both employers and job seekers. 
One cannot take for granted that the level of job satisfaction has some natural level, it might 
increase in a period of rapid technological change, not because the graduates take jobs they are 
overqualified for, but simply because the content of the curriculum is lagging behind and 
consequently they feel that it is less relevant. 

The data covers the years 1989, 1991, 1993 and 1995. It would have been interesting to have a 
full cycle - that is from the boom year 1987 to the next boom in 1997 - to see if the feeling of 
match between education and job content stabilises again. If one could get data for the same 
persons over several years that would have been very interesting. 
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